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ABSTRACT 
The swamp and mesic forest communities 0£ the flat 
to rolling surface of the Cumberland Plateau in Tennessee 
were studied in the summer of 1976. Objectives were to 
determine the composition of these communities, and the 
relationships between and among important overstory taxa, 
soil, site, and regional variables. 
There were 137 plots sampled in nine counties on the 
Plateau. Eight forest types were described for this area. 
Red maple, white oak, and blackgum were the most important 
species in the study area. 
Correlation analyses were perfermed between and 
among 40 soil, site, regional variables and 10 overstory 
taxa importance values (I.V.). 
Red maple was most important in draw and streamside 
positions on fine textured soils with a shallow depth to 
mottling and water. 
White oak had its highest importance values on lower 
and middle slope positions. Like black oak, this species 
was best developed on the "drier" sites in the study area. 
River birch was restricted to forests in narrow bands 
along small moving streams on well-drained soils. 
Sweetgum was not a dominant in any of the community 




Blackgum attained its greatest importance values in 
draw positions. Low slope angle and concave horizontal plot 
shape were important predictors of blackgum I. V. 
Tulip popular was sampled on a variety of slope 
positions, reflected in few significant correlations and 
. . . h 1 R 2 a regression equation wit a ow . 
Black oak reached its best development on middle and 
upper, south-facing slope positions in the study area. 
White pine and hemlock I. V. 's were both directly 
related to more northerly latitudes in this study area. Both 
species approach the southern limit of their distributions 
on the Cumberland Plateau. 
American holly was a co-dominant with river birch 
along small streams. Holly is also an important understory 
taxon in the swamp and rnesic forests. 
Lower slope positions in this study area were 
generally flat vertically and concave horizontally. Soils 
on these sites are deep, fine-textured, have a shallow depth 
to mottling, and have high available water volumes. 
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The Cumberland Plateau which extends from Kentucky 
and Virginia, through the eastern portion of Tennessee, and 
south into Georgia and Alabama is a southern extension of the 
Allegheny Plateaus Province. The Plateau is capped by 
massive sandstones, the resistant character of which is 
responsible for its high elevation above surrounding terri­
tory. The majority of the Plateau is a table land, but 
numerous deep gorges have been cut into the surface. 
Field work was conducted from June through September, 
1976. This study, involving C. Ross Hinkle, Gary L. Wade 
and this author, is part of a larger project which is 
concerned with the composition and distribution of the extant 
forest communities on the flat to rolling surface of the 
Cumberland Plateau in Tennessee . Sampling was conducted in 
portions of Bledsoe, Cumberland, Fentress, Franklin, Marion, 
Morgan, Pickett, and Van Buren counties. 
The need for such an investigation is great. Vegeta­
tion studies have been conducted in the gorges of the 
Plateau (Clark, 1966; Caplener, 1965; Sherman, 1958), and 
in the Cumberland Mountains (Cabrera, 1969; Martin, 1966). 
With the exception of small areas on the Cumberland Plateau 
surface studied by Safley (1970) and McCarthy (1976) and 
an early survey conducted by Braun (1950), no extensive 
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forest community study has ever been undertaken. With the 
rapid development of the Cumberland Plateau in recent years, 
and the growing demand for the coal underlying the surface 
a study of this nature will become increasingly difficult 
in future years. 
This present project involves a study of the swamp 
and mesic forests of the Plateau of Tennessee, their 
composition, and relation to soil, site and regional 
variables. There were 137 plots ,designated by the author 
as being dominated by swamp or mesic taxa used in this 
study. Community types were separated using a clustering 
technique developed by Orloci (1967). 
CHAPTER II 
THE STUDY AREA 
I.  PHYSIOGRAPHY 
The Cumberland Plateau has an undulating topography 
which is submaturely dissected by streams due t0 the thick­
ness and resistant nature of the capping sandstone. Cutting 
into the Plateau surface are numerous deep gorges and two 
prominent valleys--the expansive Sequatchie Valley in the 
southern portion, and the much smaller Elk Valley to the 
north. The Cumberland Plateau e�tends in a northeast­
southwest direction from Kentucky and Virginia, through 
eastern Tennessee, and south into Alabama and Georgia where 
it grades into the Gulf Coastal Plain. In Tennessee, 
portions of the Plateau occur in 22 counties and comprise 
approximately 1, 399, 700 ha. (Luebke, et al., 1939). 
The Cumberland Plateau is a southern extension of the Appa­
lachian Plateaus Province and the boundary between the two 
is arbitrary. This boundary is generally taken as the area 
which lies in the drainage basin of the Kentucky River, and 
south of it (Fenneman, 1938). T4e percentage of resistant 
rocks is generally greater south of this boundary, and the 




The Plateau is bounded on the east by the striking 
Cumberland Front or Escarpment which reaches elevations 
greater than 600 meters. This escarpment is capped by the 
resistant sandstones of the Pottsville series and is under­
lain by the much less resistant Bangor limestone which 
retreats by sapping. The increase in elevation of the 
escarpment northward conforms roughtly to the increase in 
thickness of the Pottsville sandstone from about 7 to lOJ 
meters (Hack, 1966). 
The western escarpment rises gradually south of the 
Kentucky River reaching a maximum height greater than 660 
meters in the southern part of Tennessee. This escarpment 
is much more "ragged" in appearance than the eastern front 
due to numerous valleys, but, like the eastern escarpment, 
its steepness is due to sapping. 
The topography of the Cumberland Plateau and Mountains 
is generally believed to be the result of an uplift of the 
Schooley (Cumberland) Peneplain. According to the peneplain 
concept, this area has undergone three periods of base 
leveling during which three peneplains or partial pene­
plains were formed. Of these, the Schooley Peneplain WJS· 
the first and most complete, and is roughly equivalent to 
the surface of the Cumberland Plateau (Hack, 1966). This 
theory was first proposed by Hayes and Campbell (1894) and 
is supported by Fennman (19 38) and Braun (1950). This 
concept requires several periods of base leveling and uplift 
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and the preservation of exposed surfaces for long periods 
of time. An alternative theory has been proposed by Hack 
(1960, 1965, 1966) and supported'by Milici (1967) and 
states that most (or all) traces of past changes that 
might have bee� expressed in topography have been destroyed. 
According to Hack's theory the present topography formed 
during nearly continuous downwasting of the region. 
The Sequatchie anticline extends along the median 
line of the Plateau in Tennessee and Alabama for more than 
3200 kilometers and is broken on the west by a thrust 
fault. This eroded structure is represented by the 
Sequatchie Valley (Wills Valley in Alabama) for most of 
its length where the resistant Pennsylvanian strata along 
the crest of the anticline have been eroded exposing the 
less-resistant carbonate rocks.· Headward erosion and 
underground solution of the Missippian beds have formed 
the valley, which originally formed a range of mountains, 
now represented by the Crab Orchard Mountains at its 
northern end (Milici, 1967). 
II. GEOLOGY 
The rocks capping the Cumberland Plateau are early 
Pennsylvanian in age, representing the Pottsville series 
of this system. The escarpments are underlain by 
Mississippian and Pennsylvania strata above the Fort Payne 
Formation (Sharp, et al., 1973). These Pennsylvanian strata 
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can be separated into upper and lower groups (Wilson, et al., 
1956). The lower, sandy sequence immediately overlies the 
Mississippian Pennington Formation and can be easily 
divided into the Gizzard, Crab Orchard Mountains, and 
Creoked Fork groups. This lower cliff-forming sequence con­
sists of massive sandstones with approximately equal parts 
of shale, and crops out over more than three-quarters of the 
area of the Plateau. The equally thick, upper, shaly beds 
are limited to the northeastern portion of the Plateau in 
the Cumberland Mountains and contain more coal than the 
lower groups. These beds are subdivided into six groups 
(Wilson, et al., 1956). From oldest to youngest they are 
the Slatestone, Indian Bluff, Graves, Redoak Mountain, 
Vowell Mountain, and Cross Mountain groups. 
The Pennsylvanian strata on the Plateau consist 
almost entirely of elastic material of various kinds. The 
most common lithologic types are sandstones, siltstones and 
shales with associated coal and underclay (Stearns, 1954). 
These sandstones range from fine�grained, impure sandstones 
to conglomeratic sandstones with quartz pebbles. Generally, 
however, most of the sandstones can be classified either as 
a massive, coarse-grained type or a less massive, fine­
grained type. The massive sandstones and conglomerates 
are generally confined to the three lower groups. The 
siltstones grade from silty or sandy shales to fine-grained, 
shaly sandstones. Shales are the most common Pennsylvania 
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rock type and they are generally present in much higher per­
centages in the six upper groups (Wilson, et al. , 1956). 
Coal, by far the most important mineral product in 
Tennessee, is found in every county on the Cumberland Plateau 
where Pennsylvanian strata occur except Cannon County (Wilson, 
et al. , 1956). In 1968, 77 percent of the strippable coal 
of the Plateau was produced in Campbell, Anderson, Clai­
borne, Morgan and Scott counties (Johnson and Luther, 1972). 
Upland soils of the Cumberland Plateau surface are 
derived mainly from sandstones and shales and are classified 
chiefly as Inceptisols: Dystrochrepts, and Ultisols: 
Hapludults and Paleudults (DeSelm and Clark, 1975). Soil 
survey descriptions for the Plateau have been published 
for Roane County (Swann, et al. , 1942), Rhea County 
(Hasty, et al. , 1948), Cumberland County (Hubbard, et al. , 
1950), Franklin County (Fox, et al., 1958), Marion County 
(Elder, et al. ,_ 1958), Putnam County (Jackson, et al. , 1963), 
and Warren County· (Jackson, et al. , 1967). The soils of 
Cumberland County, exclusive of  the Grassy Cove area, are 
fairly representative of the Cumberland Plateau as a whole 
(Allred, et al. , 1942). 
The most extensive soils of the bottomlands and 
poorly drained depressions include the Pope, Philo, Atkins, 
and Cotaco series. These soils are derived from alluvial 
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parent materials washed from the uplands underlain by acid 
sandstone and shales. The first three soil series consti­
tute a catena in which the Pope soil is well-drained, the 
Philo soil imperfectly drained; �nd the Atkins soil is 
poorly drained (Hubbard, et al., 1950). 
The Pope series has brown, fine sandy loam A hori­
zons and dark yellowish brown, fine sandy B horizons� 
These soils occur on stream floodplains with slopes mainly 
less than 4 percent and are well�drained with slow runoff 
and moderately rapid permeability. Thickness of the profile 
ranges from 100 to 130 cm. In forested areas trees include 
oaks, pine, blackgum and tulip poplar (Hubbard, et al., 
1950). 
The Philo series occurs in narrow strips on level 
\ 
or nearly level sites (slopes 2 percent or less) on first 
bottoms near streams. It is intermediate in drainage 
between the Pope and Atkins series. These soils are formed 
from alluvium washed from soils derived chiefly from sand­
stones, siltstones, and shales, and may include minor 
components from loess, till, or other sources. Grey mottles 
occur at a depth of 30 to SO cm. (Hubbard, et al., 1950; 
Swann, et al., 1942). 
The Atkins series consists of grey, poorly-drained 
soils on the first bottoms and is the most extensive soil 
of the bottomlands in Cumberland County. Along with the 
Cotaco series, this soil also occupies considerable acreage 
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in saucerlike depressions near the heads of drainageways 
(Elder, et al. , 1958). These soils are formed in recent 
alluvium, most of which comes from Hartsells, Wellston, and 
Muskingum series soils (Jackson, et al. , 1963). Due to 
fluctuations in the water table this soil is frequently 
saturated; a few areas are swampy most of the year. This 
soil is waterlogged during the winter and spring and becomes 
ponded in depressions. Texture is most commonly a very 
fine sandy loam, but considerable variability i� texture 
exists. The surface soil (0-25 cm. ) is light grey mottled 
and grades into a finer textured material (generally sandy 
clay) with greater proportions of grey and blue mottlings 
which continue to increase with depth. On uncleared land 
there are nearly pure stands of blackgum and red maple 
(Hubbard, et al. , 1950). 
The C otaco series consists of moderately-well to 
somewhat poorly drained soils wi�h indistinct horizons and 
occupies higher slope positions than the Philo series 
(National Cooperative Soil Survey, 1959). Elder, et al. , 
(1958) state that these soils form an intricate pattern 
with the Atkins series and it is difficult to distinguish 
between them. In Marion County, 'these soils occupy narrow 
bands along intermittant drainageways and poorly-drained 
depressions (Elder, et al. , 1959). 
IV. CLIMATE 
The Cumberland Plateau extends over 48 kilometers 
latitudinally and elevation of the surface varies from 
approximately 420 to 610 meters. Accordingly, differences 
in climate occur throughout the tange of the Plateau. 
East-west differences also result due to interception of 
fronts by the north-south orientation of the plateau. The 
principal source of moist air for this area is the Gulf 
Region. Air masses crossing the state from west to east 
cool as they ascend the Plateau resulting in more pre­
cipitation on the Plateau than surrounding areas. Average 
annual precipitation on the Plateau generally ranges from 
125 to 140 cm. , as compared to 100 to 125 cm. for the 
Great Valley to the east. Temperatures on the Plateau are 
generally three degrees cobler than temperatures in the 
neighboring Great Valley. 
Thornthwaite (1948) classifies the climate as humid 
(B2 to B3), mesothermal (B2), with a thermal efficiency of 
51. 9  to 56�3 percent (b3 to b4), with little or no water 
deficiency in any season (r). 
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Mean January temperature ranges from a high of 3. 7°C 
at Sewanee in Franklin County to a low of 2. 4°c at Rugby 
in Morgan County. The highest and lowest mean July tem­
peratures were recorded at the same stations and were 
23. 8 °c and 21. 7°c respectively (Dickson, 1960). 
Precipitation on the Plateau is fairly well distri­
buted, but may vary greatly during the growing season from 
year to year. For example, mean yearly precipipitation 
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for Crossville for the years 1930 to 1965, has ranged from 
a low of 102. 8 7  cm. /year to a high of 180. 8 5  cm. /year 
(Vaiksnoras, 1970). Mean yearly precipitation for stations 
on the Cumberland Plateau range from a low of 131. 09 cm. / 
year at Crossville to a high of 151. 21 at Cagle in 
Sequatchie County, the highest elevation station on the 
Plateau (U. S. Department of Commerce, 1965). The most 
abundant precipitation on the Plateau usually falls in the 
months of December to March, with a second maximum in July 
and August due to thunderstorm activity. Serious drought•· 
probabilities on the Cumberland Plateau occurred in only 
3 percent of the months in 1931-1969 as compared to 7, 8 
and 4 percent respectively for West, Middle and East 
Tennessee (Vaiksnoras and Palmer, 1973). 
V. FLORA 
The Cumberland Plateau has a rather extensive flora 
based on collections at the University of Tennesses, but 
a county-sized flora has never been compiled. Partial 
floristic lists have been compiled for small areas, e. g. 
J 
the gorges of Fall Creek Falls State Park (Caplener, 1955), 
and the Fiery Gizzrd Gorge (Clark, 1966). Sherman (1958) 
studied the floristic elements of five gorges of the 
Cumberland Plateau. 
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Species with restricted ranges centering on the 
Cumber[and Plateau, of which Conradina verticillata is a 
Plateau endemic, include: Ascyrum stans, C0rnus stolonifera, 
Gaylussacia brachycera, Magnolia macrophylla, Pyrus 
arbutifolia, Ribes curvatum, Spirea tomentosa var. rosea 
(Shanks, 1958). 
Braun (1937 a, b) stated that the Coastal Plain 
element is especially well represented on the Cumberland 
Plateau, especially near its western margin. A majority 
of these species occupy swamps and wet meadows at the head­
waters of streams or on low knobs. 
Powells (1965) reports several tree taxa whose 
limits of distribution occur on the Cumberland Plateau. 
Among these are Pinus strobus (eastern white pine), which 
approaches the southern extent of its range and Celtis 
laevigata (sugarberry), which appr0aches its northern 
limit on the Plateau counties. 
A palynological study from a small marsh on Lookout 
Mountain, an outlier of the Cumberland Plateau, revealed 
high percentages of pine pollen (Pinus banksiana and P. 
resinosa), herb pollen, deciduous tree pollen, especially 
oaks (puercus) and a small percentage of picea pollen 
(Watts, 1975). This pine-herb zone covers the time of 
approximately 20, 000-11,000 years B.P. A second zone of 
late Pleistocene or early Holocene age suggests a mesic 
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forest with large amounts of Fagus, OstrY?-/Carpinus, .Q_uercus, 
and CaTya pollen. A thi1·d zone, from the late Holocene, 
implies a more xeric Querc:us-Nyssa-·Castanea forest. 
Pond sediments from White County, Tennessee indicate 
a predominance of pine and spruce pollen during full 
Wisconsinan glacial maximum. Approach of the. late-glacial 
was accompanied by the decline of spruce pollen and the 
appearance of pollen of .Jsuga_ and many deciduous tree taxa 
including Quercu�, Ostyra./��arpinus, Betula, £.�u�, etc. 
(Delcourt, 1977). 
VI. VEGETATION 
D�sc_ribing the timber resou1·ccs upcr: the Cumberland 
11ble Land in Grundy County, Killebrew and Safford (1874) 
stated that: 
On the lowlands and in the coves there is an 
abunfance of fine yellow poplar, black walnut, 
sugar tree, white and black oak, and on top of 
the mountain there are two kinds of timber of 
great value-the yellow pine in large quantities, 
and chestnut oak which grows in great abundance. 
Hall (1910), studying the forest conditions in Tennessee said 
that the-predominant �r�es in the plateau swales were: 
. . . Black, white, spanish, and scarlet oaks, 
with a varying proportion of hickory . . .  Black-
gum, post and chest.nut oak, chcs tnut, and short-· 
leaf pine are also sometimes included in the 
mixture. The swampy bottoms, which are of very 
limited extent, contain thickets of red maple, 
blackgum, and sweetgum, often \Ji th an undergrowth 
in whlch large holly trees are conspicuous. 
14 
Braun (1950) included all but the southernmost end/ 
of the Cumberland Plateau in the mixed Mesophytic Forest 
Region. Braun believed that if the entire plateau were 
dissected to the extent it is farther north, the mixed 
mesophytic forest would be the prevailing forest type. 
She stated that the eastern and western boundaries of 
this region approximate the eastern and western escarpments 
of the Cumberland and Allegheny fronts, and the indefinite 
southern boundary is transitional with the Oak-Pine region. 
The Cumberland Plateau in Tennessee falls within the 
southern district of her Cliffs Section, named for a steep 
escarpments which characterize the area. She described a 
"semi-v'irgin·pla teau forest" from Fall Creek Falls in which 
white oak comprised 83 percent of the canopy and associates 
included black oak, hickory, tuliptree, chestnut, sourgum, 
and basswood. 
Swamp forests are not well developed on the Plateau. / 
Poorly-drained soils are not extensive and are confined to 
narrow strips along drainageways or in shallow depressions 
at the heads of streams. Nearly pure stands of red maple 
and blackgum are found on these uncleared areas (Hubbard, 
et al. , 1950). 
With the exception of general description by Braun 
(1950), no scientific description has been attempted and no 
extensive study of the forest vegetation of the plateau 
surface has been conducted. 
Safley (1970) studied the vegetation of the gorges, 
mountains, and surface of the Cumberland Plateau in the 
basin of the Big South Fork. Mixed mesophytic forests 
were confined to the most sheltered sites. He reported a 
river birch community from the gorge bottom along the main 
stream. The most mesic forest types from the plateau sur­
face were northern and southern aspect white oak types. 
Cabrera (1969) described four segregates 0f the 
mixed mesophytic forest community from Ash Log M0untain, 
in the southernmost portion of the Cumberland Mountains in 
Campbell County. Also in the Cumberland Mountains, Martin 
(196ij) observed five oak and oak-pine communities from 
Wilson Mountain, Morgan County, Tennessee. 
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Vegetation studies have been conducted in the gorges 
of the Cumberland Plateau in Tennessee, Georgia, and 
Alabama (Clark, 1966� Caplenor, 1965; Sherman, 1958), but 
the rolling uplands have not been studied in detail. 
V I I. HUMAN H ISTORY 
Evidence of earliest human presence in this area, 
found in Russell Cave in northern Alabama, indicates the 
arrival of man at least 9, 000-10,000 years B. P. (Lewis and 
Kneberg, 1958). At the time of the first exploration of 
this territory by whites, portions of the area were 
occupied or claimed as hunting ground by Choctaws, Shawnees, 
Chickasaws, and Cherokees. The Cherokees occupied sections 
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along the Tennessee River and in 1735 were said to inhabit 
64 populous towns and old traders estimated that their 
numbers included about 6,000 fighting men (Bullard and 
Krechniak, 1956). Due to troubles with Indians, the pre­
sent area of Tennessee was wi thout a single white inhabitant 
through the year 1740 (Ramsey, 1860). 
In the year 1761, a party of long hunters headed by 
Elisha Walden explored what is now east Tennessee, including 
the Cumberland Plateau. The ridge forming the eastern 
escarpment of the Plateau bears his name (Bullard and 
Krechnick, 1956). 
The North Carolina legislature recognized the need 
for a road reaching into the "Mero District" (from Walden 's 
Ridge to beyond Nashville) in 1787 and commissioned Peter 
Avery to construct a trail across the Cumberland Plateau. 
The Trea ty of Hopewell of 1785 allotted this district 
to the Cherokees who demanded a toll from the white men to 
use the Avery Trace. Twenty-five families crossed the trail 
in 1787 but there were many battles with the Cherokee. 
After this territory became a state in 1795, 
pioneers were encouraged to settle west of the Walden Ridge 
and families travelled into the area from Virginia, 
Pennsylvania, the Carolinas, and New England (Bullard and 
Krechniak, 1956). Through the third Tellico Treaty in 1805, 
the Cherokee signed over the title to all their lands north 
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of the Duck River. By Dearborn's Treaty of 1806, most of 
the remainder of Middle Tennessee was acquired (Folrnsbee, 
et al. , 1969). 
In the first quarter century after attaining state­
hood, nurnereus roads were construc,ted on the Plateau and 
settlements were rapidly established. Cumberland County 
was established in 1865 from portions of Fentress, Putnam, 
Roane, Bledsoe, Morgan, and White counties with an original 
population of 3, 460 (Killebrew and Safford, 1874) . Theugh 
a majority of the inhabitants of this region were farmers, 
the soils were relatively poor. A common saying at the 
time was: "the more mountain land a man owns, the poorer 
he is" (Bullard and Krechniak, 1956). 
Lumbering and coal mining were the chief industries 
at the turn of the century (Hall, 1910) . With the corning 
of the railroads after 1900 the Plateau 's timber resources 
were more fully exploited. 
The largest logging operations occurred in the north 
and northwest part of the region where private railroads 
were constructed. Safford (1869) estimated the superficial 
area of the coal fields on the Plateau to be about 5, 100 
square miles, virtually the entire area of the plateau. 
The coal mining industry was a major source of employment, 
luring many workers from their farms. The principal coal 
mining areas during Safford 's time were Tracy City in Grundy 
County and the Aetna mines in Marion County. 
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In more recent times, the human impact on the Plateau 
has increased considerably. Vast tracts of land have been 
cleared of the natural hardwood vegetation and replaced 
with pine monoculture. The increasing demand for agri­
cultural land and timber continues to decrease the forest 
resources of this area. As our nation's need for energy 
increases, the Plateau coal fields will be more fully 
exploited. 
The scenic nature of the Plateau, with its rolling 
hills, woodlands, and favorable climate, has resulted in 




I. FIELD METHODS 
Field work for this study was conducted from June 
through September, 1976. ' Prior to field work, letters 
were sent to state foresters, state conservationsists, 
university and college faculty, private citizens, and 
others in an effort to locate suitable sampling sites on 
the Plateau. Many good sites were located in this 
manner. Topographic maps of the Cumberland Plateau were 
scanned for potential sampling sites on rolling topoglaphy. 
Gorges and slopes greater than 15-20 percent were not 
sampled. 
Data sheets were prepared specifically for this 
preject and designed to record significant soil and site 
factors described in the following procedure. Plots were 
located in homogeneous, uneven-aged stands which were free 
� 
of obvious signs of disturbance from roads, trails, power­
line cuts, and logging. Concentric plots of 0.0405 and 
0.004 hectares were used in this study. Plot centers were 
marked with plastic flagging. Slope angles up and down 
slope and left and right of the plot centers were measured 
using a Suunto clinometer. Plot aspect was measured with 
a Silva Ranger compass to the nearest 5 degrees. The plot 
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radius was adjusted for slope angle (Bryan, 1956) and four 
points on the plot boundary were flagged. Slope position 
was recorded and the plot was marked and numbered on the 
appropriate topographic map. Elevation of each plot was 
estimated from the topographic map to the nearest six 
meters and recerded on the data sheet. Thickness and type 
of litte� layer (mull or mor), parent material and bedrock 
type were noted. A shallow soil pit was dug near the plot 
center and a bucket auger was used to a depth of 91 cm. 
to determine the depth to bedrock. Thickness of the A, B, 
and C horizons was recorded and samples from the upper two 
bagged. Surface stone and stone volume of the A and B 
horizons were estimated to the nearest 5 percent. Depth 
to grey mottles, gleying and/or water was recorded when 
they occurred. Other relevant information such as the 
presence or size of chestnut stumps or sprouts was also 
noted a t  each plot. 
Within each 0.0405 hectare plot the dbh of all 
arboreal taxa with a diameter greater than 12.70 cm. were, 
measured and recorded by taxon. Arboreal saplings with a 
dbh from 2.54 cm. to 12.6p cm. w�re recorded from the 
larger plot. Subsaplings of arboreal taxa, shr�ps and 
woody vines all less than 1.37 meters tall, were counted 
and recorded by taxon in the smaller 0.004 hectare plot. 
Trees were identified in the field using the 
Summer Key� Tennessee Trees by Shanks and Sharp (1963). 
20 
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Shrubs and woody vines were identified using the Wharton and 
Barbour (1973) manual and Radford, et al. (1968), which all 
nomenclature follows. 
There were 306 plots sampled in this manner and 
137 of these were designated as being composed of swamp or 
mesic taxa by the author and used in the present study. 
II. LABORATORY METHODS 
Soil bags were opened and samples were allowed to 
air dry soon after returning to the lab. After drying, pB 
of each sample was determined for a 1: 1 soil-water solution 
I 
and a 1: 2.5 soil-water solution with 1 N KCL added 
(Jackson, 1968) using a Leeds and Northrup pH meter. 
Representative soil samples from 10 plots, comprising a wide 
range of textures, were selected as "standards" for tex­
tural determinations using the hydrometer method of Day 
(1956) modified by M. E. Springer. The remainder of the 
soil textures were determined using the "feel method" 
(Soil Survey Staff, 1951). Representative soils from 
each sample stand were passed through a 2 mm. sieve to 
determine the course-fragment fraction for each soil sample; 
the coarse-fragment conversion factors (Soil Conservation 
Service, 1967) were then calculated for these soils. These 
conversion factors were extrapolated to the other plot 
samples in those stands and used in calculations for 
available water holding capacity. 
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Distances from the highest point on the ridge and from 
the bottom of the slope were measured to the nearest meter 
for each plot from the topographic maps. Plot aspects 
were transformed by the method of Beers, et al. (1966). ­
Horizontal (across slope) plot shape and vertical (down 
slope) plot shape were determined from the slope angles 
to the right and left of the plot center, and from the up 
and down slope angles, respectively. Yearly potential 
insolation was determined by plot according to latitude, 
plot aspect, and slope angle (Frank and Lee, 1966). Mean 
annual precipitation values are from the nearest station 
(Dickson, 196 0 ). 
Relative basal area (RBA), relative density (RD) . 
and importance value (I.V. 200) were calculated for each 
overstory taxon by plot. Relative density and frequency 
were determined for each sapling, subsapling, and woody 
vine taxon. 
Soil, site, and regional data (Appendix, Table 14) 
were recorded as measured or coded as necessary and punched 
on computer cards. Importance values of all overstory taxa 
occurring in greater than 1 percent of the plots were als o 
compiled on data cards. Statistical analyses were performed 
on an IBM 360/65 computer at the University of Tennessee 
Computing Center. 
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Eight vegetation types based upon overstory taxa 
importance values were determined using a clustering 
technique developed by Orloci (196 7). McCarthy (197 6), 
comparing several class if icaition techniques, found that 
this clustering program gave very satisfact�ry results in 
classifying bo th real and artificial data se ts. This 
clustering method uses an e xclusive classification scheme 
in which an individual (plo t, in this case) is restricted 
to only one cluster (vegetation type). It is a polythetic 
agglomerative technique in that each decision to add a plo t  
to a particular cluster is based upon the presence of a 
number of different species as opposed to a single species. 
Orloci ' s  technique is an agglomerative rather than a 
divisive procedure and starts by combining a pair of plo t� 
in which the resulting within group sum of squares is 
minimal and the variance between groups is maximized. I 
Another pair of plots is then combined, or a third plot is 
combined with an existing pair, depending upon which 
decision gives the minimal sum of squares for the resulting 
group (Goodall, 197 3). This clustering process continues 
in successive cycles until the entire data set is combined 
into a single group. 
\./ 
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I I I . INTRODUCT ION TO COMMUN ITY TYPES 
No v i rgin stands of timbe r we re  sampled during this 
study . At best ,  all of these fo rests are second growth . 
Mo s t  of the trees in these pl ots have a diamete r at b reast 
hei ght of l ess than S O  cm . ,  but an occasional stem measured  
greater than 76  cm . The largest tree me asure d was an 8 6  cm . 
tu l ip popl ar . 
Evi dence  of forme r presence of  chestnut in the study 
area  is scant . Only one che stnut stump was found in these 
pl ots . 
The communities are discussed in the orde r of their 
predominanc e in the · study_ .are a .  The · first time a specie s 
is mentioned it is referred to by its scientific name, 
thereafter , common names are use d . 
IV . RESULTS AND D I SCUSS ION 
White Oak Community 
Quercus alba (white oak )  is the le ading dominant of 
th is type ; Quercus vel utina (black oak )  an d Que rcus coccinea 
(scarlet oak )  are the only othe r species present with 
impo rtance values greate r than 1 0  ( Tabl e 1 ) . Twenty-seven 
percent of al l the study plots belong to this community 
type . This type occurs most commonly on lower to middl e 
no rthwest- or  southeast-fac ing slopes gene rally less than 
4 0 0  meters from the bottom of the slope . This community 
2 5  




Quercus alba 46 . 2 5 0 . 9  
Quercus Velutina 12 . 2 13 . 8  
Quercus coccinea 6 . 7 9 . 4  
Oxydendrum arboreum 6 . 3 2 . 8  
Quercus prinus 4 .  7 3 . 7 
Pinus echinata 4 .  7 3 . 6 
Carya tomentosa 2 .  8 2 . 6  
Quercus stellata 2 . 8 1 .  6 
Acer rubrum 2 . 8 1 .  3 
Carya pallida 1 .  7 1 .  7 
Nyssa sylvat i ca 1 .  9 1 .  2 
Quercus falcata 1 .  3 1 .  7 
Pinus Virginiana 1 .  7 1 .  3 
Liriodendron 
tulipifera 0 . 8 2 .  2 
Carya g labra 1 .  4 0 . 8  
Cornus florida 0 . 6  0 , 2  
Carya sp . 0 . 4  0 , 3 
Prunus s erot ina o . z  0 . 4 
Carya ovata 0 .  2 0 . 2  
Carya oval is 0 . 2  0 . 1  
Liquidambar 
s tyra.ciflua 0 . 2  0 . 1 
IV 
9 7 . 1  
2 6 . 0 
16 . 1  
9 . 1  
8 . 4 
8 . 3  
5 . 4 
4 . 4  
4 . 1  
3 . 4  
3 . 1  
3 . 0 
3 . 0  
3 . 0 
2 .  2 
0 . 8 
0 . 7  
0 . 6  
0 . 4 
0 . 3 
0 . 3  
Understort 
Saplin�s · _ subs·apltngs R:D · · · · · · · trn· · · ·. · ·p· 
16 . 6 3 2 . 4  4 . 9 2 7 . 0  
2 . 9  45 . 9  1 .  5 13 . 5  
1 . 0 21 . 6  0 .  2 2 . 7  
23 . 3  5 9 . 5  6 . 0 37 . 8  
1 . 0 21 . 6 
0 . 3 13 . 5  0 .  2 2 .  7 
3 . 3  43 . 2 3 .  7 2 7 , 0  
0 . 3 8 . 1  
1 2 . 9  6 7 . 6  2 6 . 7  5 9 . 5  
1 . 0 16 . 2 1 . 5 13 . 5  
4 .  2 51 . 4 1 7 . 7 64 . 9  
0 . 1 5 . 4 0 .  2 2 . 7  
0 . 4 10 . 8  
0 . 1 5 . 4 
2 . 4 37 . 8  3 . 3  21 . 6 
2 7 .  5 83 . 8  2 2 . 5 67 . 6  
0 . 1 2 .  7 0 .  2 2 . 7  
0 . 1 2 .  7 3 . 3  8 . 1 
0 . 1 2 . 7 0 . 4  2 .  7 
0 .  5 10 . 8  2 . 4 5 . 4 





var . arborea 









Dens ity/Hect are 




0 . 2 0 . 1 
= 334 . 1  
Hectare = 
IV 
0 . 3 
2 6  
Understorr 
SaEi in's Su6saEI 1ngs R:D R:D � 
0 . 1 5 . 4  
1 .  2 2 7 . 0  3 . 3  24 . 3  
0 .  2 8 . 1 
0 . 1 5 . 4 
0 . 1  5.4  
0 . 1  2 . 7 0 . 2 2 . 7  
0 . 1 2 . 7 
0 . 2 2 . 7 
0 . 9  2 . 7  
0 . 4 2 . 7  
0 .  2 2 . 7  
10 25 . 3  40 25 . 4  
2 3 . 04 
aOne chestnut stump occurred in these plots . 
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occurs on the steepest slopes of all the types included 
here . Over SO percent of the plot slopes ranged between ✓ 
11 and 15 degrees . The across slope angle is low and the 
slopes are generally flat, both vertically and across slope. 
Litter accumulation is greatest in this type. Soils of the 
A horizons range in texture from sandy loams to sil� loams 
and the most common B horizon texture is loam (Appendix, 
Table 16). Soils are most often formed from residuum and 
are deep, extremely to very strongly acid, with low stone 
volume throughout the profile. These soils rarely show 
mottling or gleying and water occurred only once at a depth 
less than 91 centimeters from the surface. 
Twenty-two of the 32 tree species in this community 
occur in the overstory. All but five of the overstory 
taxa occur in one or both of the understory layers. 
Statistics calculated for the understory indicate that white 
oak is reproducing well and is present in over 25 percent 
of t he plots in both understory layers. This species has 
the thi rd .highest sapling density. Oxydendrum arboreum 
(sourwood)  and Cornus florida (dogwood) are both very 
important in the understory but are not prominent over­
story species. Acer rubum (red maple) and Nyssa sylvatica 
(blackgum) occur in over SO percent of both understory 
layers, although these species are most important on lower, 
wetter slope positions in the study area. 
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Twelve taxa of shrubs and woody vines occur in the 
subsapling layer. Three species of Smilax sum to a 
re lative density of nearly 45 percent (Appendix, Table 15). 
Safley ( 1970) reported both a northern and southern 
aspect white oak type from the Cumberland Plateau surface. 
There is a 75 percent agreement between the tree taxa in 
Safley ' s  northern aspect type and this white oak community. 
Hinkle (1975) described a white oak- black oak community at 
Cumberland Gap which had an overstory and understory very 
similar to this type. The major difference between his 
community and the present type was the increased importance 
of b lack oak in the overstory of his type. The Society 
of American Foresters (1954) describes a white oak type 
( SAF Type 53) in which white oak is pure or predominant. 
This forest type spreads throughout the Central States and 
extends into the northern and southern forests. 
Draw Position Red Maple Community 
Red map le is the leading dominant in this community 
and blackgurn and white oak are the major associates (Table 2) . 
All but one of the 15 overstory species occur in the under­
story . Twenty-seven percent of the study plots occur in 
this community. 
This community is best developed in draw positions 
( lower, mid, and upper) located on flat or a northeast 
facing slopes (Appendix, Table 1 6). Soil prof iles are 
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Table 2 .  Compos. i  t i on . of. the Draw Po.s it ion Red . Maple  
Communi ty (N = 3 7 ) 
JU'J 
Overs torr 
IV TAXA R:BJC 
Acer rubrum 51 . 9 53 . 4  1 05 . 3 
Nyssa sylvatica 20 . 2 17 . 0  3 7 . 2  
Quercus alba 1 3 . 4 14 . 3  27 . 7 
L iriodendron 
'tuliplfera 3 . 7 6 . 4 10 . 1 
L iquidambar 
styraciflua 3 . 9  4 . 0  7 . 9  
Oxydendrum arboreum 2 . 1  0 . 9 3 . 0 
Quercus v'elutina 1 .  2 1 . 0 2 . 2  
Quercus coccinea 0 , 7 0 . 9 1 .  6 
Pinus strobus 0 . 9  0 . 4  1 .  3 
Quercus s tellata 0 . 5 0 . 5  1 . 0  
Carya t'omentosa 0 . 4  0 . 5  0 . 9  
Quercus prinus 0 . 4  0 . 3 0 . 7 
Pinus e:chinata 0 . 3 0 . 2 0 .  5 
Cornus florida 0 , 3 0 . 1  0 . 4  




Sassafras a lb idum 
Magnolia tripetala 
Understorr 
Sap! 1n�s Subsap! 1ngs 
R:D R:D P 
3 9 . 4  61 . 1  15 . 6  3 7 . 8  
15 . 0 8 0 . 6  21 . 4 4 8 . 6  
12 . 0  75 . 0  2 . 8 21 .  6 
3 . 0  27 . 8  4 . 1  1 3 . 5  
1 . 8  13 . 9  2 . 0 5 . 4 
12 . 0  75 . 0  12 . 5  4 8 . 6  
0 . 3  2 . 8  0 .  2 2 . 8 
0 . 1  2 . 8  
5 . 3 16 . 7 0 . 5 5 . 4  
0 . 3  2 . 8 
0 . 6  2 . 8 
0 . 5  2 . 8  
5 .  3 52 . 8  6 . 9 35 . 1  
0 . 5 5 . 6 
1 . 1  13 . 9  1 . 8  5 . 4  
0 . 6  13 . 9  1 . 0 10 . 8 
0 . 5 5 . 6 2 . 5 8 . 1  
0 . 5  11 . 1 0 . 2 2 .  7 
0 . 3  2 . 8 
















Density/Hectare = 489. 9 
Basal Area (rn 2 ) /Hectare = 
·• 
IV 
2 9. 4 
30 
Understorr 
Sapl in�s Subsapl ings 
R:D R:D F 
0. 3 5. 6  
0. 1 2. 8 
0. 1 2. 8  
0. 1 2. 8 
0. 1 2. 8 6. 0 8. 1 
0. 1 2. 8  
0. 1 2. 8 1. 0  5. 4 
4. 0 2. 7 
17. 3 13. 5 
0.  2 2. 7 
679. 6 2 4 9 6. 7  
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greater than 9 1  cm. deep and are formed mainly from alluvium . 
Textures of the A horizons range from loam to clay loam­
silty clay loam; textures of the B range from sandy loam 
to c lay. The most commonly occurring A horizon texture is 
loam ; in the B horizon silty loams are predominant. In 
over SO percent of the plot soils water occurs at a dep,th 
les s than 62 cm. from the surface. Soils are chiefly very 
strongly acid. 
This community is reproducing successfully. In 
decreas ing order the most frequent species of the sapling 
layer are blackgum, white oak, sourwood, and red maple. 
Red maple is the most frequent taxon in the sapling layer. 
Species of Rhododendron (azalea) , Viburnum, Vaccinium 
and Smilax make up over 80 percent of the relative density 
of the shtubs and wood vines (Appendix, Table 15). 
The Society of American Foresters (1954) lists red 
maple as being a maj or component in three cover types and 
as an associate species in 51 others, but none. resemble 
I 
this type in species composition. E. Lucy Braun (1950 ) 
stated that during her time red maple prevailed in the swamp 
forests on the poorly drained spots on the Cumberland 
Plateau in Tennessee (southern district of her cliffs 
section). She stated that formerly these swamp forests 
probably resembled the swamp forests farther north (middle 
district of cliffs section). There, Quercus palustris 
(pin oak) and Liquidambar styraciflua (sweetgum) dominated 
the forests; the major constituents included red maple, 
sourgun (blackgum), Quercus bicolor (swamp white oak), 
Quercus imbricaria (shingle oak) and Quercus michauxii 
( cow oak) . 
Red Maple-Bl ackgum Community 
Red maple and blackgum are almost equally important 
in this community accounting for over S O  percent of the 
overstory importance value. White oak, sweetgum, and 
Liriodendron tulipifera (tulip poplar) are important 
associates (Table 3). Slightly more than 20 percent of 
the study plots belong to this type, which includes 29 
tree taxa; of which 20 occur in the overstory. Eighty 
p ercent of the canopy taxa were sampled in one or both of 
the understory layers. Red maple, sourwood, blackgum, 
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and white oak have the highest sapling densities . Sourwood 
has the highest subsapling density, followed by blackgum, 
red maple, and tulip poplar. Eleven taxa were sampled in 
the shrub and woody vine layer. Those with the highest 
densities are Vaccinium spp. , Similax rotundifolia (round-­
leaf greenbriar), and Rhododendron canescens (wild azalea) 
(Appendix, Table 15). 
This community reaches its best development on 
middle and upper draw positions on al l  aspects (Appendix, 
Table 16). Soils are deeper than 91 cm. in all but one of 
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Tab l e  3 .  Compos i t ion of the Red Mapl e -Blackgum Communi ty 




Acer rubrum 2 6 . 2 2 6 . 8 
Nys sa sylvat i ca 2 6 . 0 2 5 . 9  
Quercus alba 1 6 . 2 1 2 . 0  
L iquidambar 
s tyraci f1ua 1 1 . 4 1 4 . 6  
L ir iodendron 
tul ipi fera 4 . 6  7 .  2 
Oxyd endrum arboreum 5 . 6  2 .  2 
Quercus cocc inea 2 . 7 4 . 3  
Pinus ech inata 1 .  7 2 . 4  
Pinus s trobus 1 . 0  0 . 9  
Quercus prinus 1 . 0  0 . 4  
P inus virginiana 0 . 8  0 . 6  
Fraxinus amer i cana 
var . b il tmoreana 0 . 2  0 . 9  
Tsuga canadens i s  0 . 6  0 . 4  
Quercus fal cata 0 . 4  0 . 3  
Carya tomento s a  0 . 4  0 . 3  
Carya glabra 0 . 4  0 . 3  
Carya oval i s  0 .  2 0 . 2  
Cornus florida 0 . 2  0 . 1  
Fagus grand i fol i a 0 . 2  0 . 1  
IV 
5 3 . 0  
5 1 . 9 
2 8 . 2  
2 6 . 0  
1 1 . 8 
7 . 8  
7 . 0  
4 . 1  
1 .  9 
1 .  4 
1 . 4  
1 . 1  
1 . 0  
0 . 7  
0 .  7 
0 . 7  
0 . 4  
0 .  3 
0 . 3  
Und erstorr 
Sapl ings Subsapl ings 
R:D � R:D � 
2 8 . 7  1 0 0 . 0 1 3 . 6 1 3 . 5 
1 5 . 4  7 8 . 6  1 3 . 6  1 1 . 5 
1 5 . 4 8 9 . 3  3 . 5  4 . 8  
6 . 1 4 6 . 4 3 . 5  4 . 8  
2 .  8 4 2 . 9  1 1 . 1  7 . 7  
1 9 . 5  9 6 . 4 2 1 . 5 1 9 . 2 
0 .  2 3 . 6  
0 . 8  1 0 . 7  
0 . 1  3 . 6 0 . 7  2 . 0  
0 . 1  3 . 6  
0 . 1  3 . 6  
0 . 4  1 . 0  
0 . 4  1 0 . 7  
1 . 0  1 7 . 9  1 . 1  2 . 9  
0 . 2 7 . 1  
0 . 1  3 . 6  
4 . 8  5 3 . 6  7 . 9  1 0 . 6  
















Castanea den ta ta 
Density/Hectare = 4 24. 3 
IV 
0 . 3 
34 
Understorr 
Sapl in�s Subsapl ings 
:R:D :R:D � 
0 . 5 7. 1 0 . 4 1. 0 
0 . 4 7. 1 
0 .  2 3. 6 
2 . 4  7. 1 0 . 7 1. 0 
0 .  5 3. 6 
0 , 1  3. 6 1 2 . 2 4. 8 
0 . 1 3. 6 2 . 9  4 . 8  
0 . 1 3. 6 
5. 4 5. 8 
1. 1 2 . 9  
0 . 4 1. 0 
687. 1 2470 . 0 
Basal Area (m 2 )/Hectare = 2 8. 5 
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the plots , and are derived from various parent materials. 
Texture s of the A horizons range from a sandy loam to silt 
loams. The most common A horizon texture is a loam. The 
most commonly  occurring B horizon texture was again a loam, 
with the textural range extend ing from loamy sand to clay. 
Grey mottles occur at a depth less than 65 cm. in greater 
than S O  percent of the plots ; water occurred in approximately 
4 0  percent of the pl ots within 85 cm. from the surface. 
The Society of American Foresters (1954) does not 
r ecogni ze a red maple- blackgum type similar to this  commun­
ity due to the smal l area of these communities. Hinkle 
(1975) observed a red maple -blackgum- hemlock community 
which was best developed along streams in coves with 
northerly aspects and suggested this type was a disturbed 
form of his Hemlock-Rhododendron community. Braun (1950) 
stated that red maple and blackgum are constituents of 
the swamp forests of the Plateau in which pin oak and 
s weetgum are most abundant. 
McCarthy (1976) described a Red Maple - Blackgum forest 
type which occurs at lower elevation sites with moderately 
rocky ,  sandy so i ls in Fentress County. He stated that these 
stands are relatively open and have been heavily disturbed 
recentl y. Using the community coefficient of Jaccard 
(Muel ler- IDombois and Ellenberg, 1974), there is a 4 4. 1  per­
cent simi larity between tree taxa in McCarthy ' s type and the 
present red maple -blackgum community. 
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White Oak-Red Maple Community 
White oak and red maple are the co-dominants in 
thi s community and blackgum is the only important asso ­
ciate. Fourteen of the 25 tree taxa present in this 
community occur in the overs tory. Of those can.opy taxa, 13  
were sampled in one · or more of  the understory layers 
(Table 4 ) . Red maple, white oak, sourwood, and dogwood 
have the highest sapling densities, in that order. In 
decreasing order, blackgum, red maple, Serbus arbuti folia 
var. arbutifolia (red chokeberry ) and dogwood have the 
highest densities in the subsapling layer. Species of 
Rhododendron,  Viburnum and Smilax form over 80 percent of 
the relative density of the shrub and woody vine layer 
(Appendix, Table 15). 
This community reaches its best expression on mid 
to upper draw positions, where over 70 percent of the 
plot s of  this type occur. Plots in this type also occur 
on lower slope and streamside positions on all aspects 
(Appendix, Table 16). Soils are deep and have well 
differenti�ted horizons. Textures of the A horizon range 
from sandy loams to silt loams. The most common textural 
range is from loam to silt loam. Textures of the B vary 
from lo ams , which occur in over 60 percent of the plots, 
to clay loams. More than 70 percent of the plot soils 
s how signs of grey mottling, and water occurred at a 
depth less than 61 cm. from the surface in more than a 
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Tab le 4. Compo sition o f  the White Oak-Red Map le Community 




Quercus alba 44. 4 38. 0 
Acer rubrum 28. 7  35. 2 
Nys sa sylvatica 14. 5 15. 4 
Oxydendrum arboreum 3. 6 3. 1 
Quercus prinus 1. 9 2. 3 
L iquidambar 
� tyraci flua 1. 9 2 . 1  
Quercus falcata 1. 0 1. 9 
L iriqdendron 
'fulipifera 1. 0 0. 5 
Pinus virginiana 0. 5 0. 5 
Carya t'omento s a  0. 5 0. 5 
Quercus coccinea 0. 5 0. 5 
Quercus stellata 0. 5 0. 1 
Quercus \felutina 0. 5  0. 1 
Amelanchier arborea 























Sapl in's sub s apl 1ngs 
RD RD � 
18. 3 10 0. 0 4. 4 25. 0 
31. 7 83. 3  21. 9 41. 6 
11. 5 58. 3 28. 9 25. 0 
14. 9 83. 3  4. 4 25. 0 
1. 1 25. 0 
0. 7 8. 3 0. 9 8. 3  
0. 4 8. 3 
2. 1 25. 0 3. 5 25. 0 
0. 5 8. 3 
0. 5 16. 6 0. 9 8. 3 
0. 2 8. 3 
0. 5 8. 3 1. 7 16. 6 
0.  2 8. 3 0. 9 8. 3 
14. 9 75. 0 13. 2 25. 0 
1. 1 16. 6 
0. 5 8. 3 
0. 5 8. 3 
0 � 2  8. 3  
Tab le 4 (Continued) 
TAXA 




! lex opaca 
Alnus serrulat a  
Alnus sp. 
Over story 
RD RBA IV 
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Under story 
Sapl 1n�s Subsapl 1ngs RD RD F 
14. 0 16. 6 
0. 9 8. 3 
0. 9 8. 3 
0. 9 8. 3 
0. 2 8. 3 1. 7 8. 3 
0. 9 8 , 3  
Density/Hectare = 434. 5 8 9 7. 4  2 346. 5 
Basal Area (rn 2 )/ Hectare = 2 7. 9 
third of the plots. The soils are predominately very 
s trongly acid but one plot had a mildly alkaline (pH 7.5) 
A horizon and a medium acid (pH 6.0) B. Soils are derived 
from various parent materials ranging from alluvium to 
colluvium -residuum. 
Safley (1970) described two white oak types from 
the Cumberland Plateau s urface. Approximately SO percent 
of the tree species recorded in his types occurred in this 
white oak-red maple community. Blackgum, an important 
as s ociate here, was not a contituent of Safley ' s  types , 
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nor was red maple as important in his communities as here. 
The Society of American Foresters (1954) describes a white 
oak-red oak-hickory type (Type 52), of the Central Hardwood 
Fores t, and s tates that red oak is replaced by  black, 
s outhern red, and scarlet oaks in the Southern Fores t. 
Common as sociates include red maple, blackgum, sweetgum 
and yellow poplar. An understory of flowering dogwood 
often occurs in this SAF type. 
This community is reproducing very successfully and 
therefore appears to be time stable. This type seems to 
be transi tional between the white oak community which is 
predominate on lower to upper slope positions and the 
pure red maple and red maple-blackgum communities which are 
more important on lower draw and streamside positions. 
River Birch Birch-American Holly Community 
River birch and American holly are co-dominants of 
this community. Red maple and blackgum are secondary 
associates (Table 5) . Nine of the 1 3  tree taxa in this 
community occur in the overstory. Eight of the nine 
overstory species occur in the sapling layer, but only 
four of the canopy species occur in the subsapling layer. 
American holly and red maple have the highest densities 
and are the mos t frequent species in both the sapling and 
subsapling layers. Parthenocissus quinquefolia (Virginia 
creeper), Cornus amomum (silky dogwood) and roundleaf 
greenbriar have the highest densities in the shrub and 
woody vine layer (Appendix, Table 1 5). 
4 0  
This community is restricted to flat streamside 
positions along small moving streams. It was sampled in 
only one location but other more disturbed stands were 
observed by the author. Soils are greater than 91 cm. 
deep, are derived from alluvial parent material and in one­
third of the plots the soil horizons are not well differen­
tiated (Appendix, Table 1 6). Textures of the A and B hori­
zons range from loams to silt loams. The most common A 
horizon texture is silt loam , the B horizon is commonly 
loam . There are neither grey m�ttles nor gleying in any 
of the plot soils, and water occurs at a depth greater than 
91 cm. in all plots. 
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Tabl e 5. Composition of the River Birch-American Holly 




Betula nigra 36. 7 37. 4  
!lex opaca 36. 9 30 , l 
Acer rubrum 14. 4  19. 3 
Nyssa s'yl va tica 6. 1 7. 0 
Quercus imbricaria 3. 0 4. 9 
Liriodendron 
tulipifera 1. 2 0. 9 
Ail an thus altissima 1. 2 0. 3 
Amelanchier arborea 






Prunus serot ina 
Asimina triloba 
Density/Hectare = 452. 8  
Basal Area (m 2 ) /Hectare = 
IV 
74. 1 
67. 0  
33. 7 
13. 1 
7. 9  
2. 1 




Sapl 1n�s Subsapl 1ngs 
R:I'i . R:I'i � 
6. 3 4 4. 4 2. 4  11. 1  
47. 7 10 0. 0 53. 7  77. 7 
18. 4 88. 9 19. 6 33. 3 
6. 3 4 4. 4 2. 4 11. 1 
1. 7 2 2. 2 
0. 6 11. 1 
0. 6 11. 1 
10. 3 44. 4 2. 4 11. 1 
5. 7 33. 3  17. 1 33. 3 
0. 6 11. 1 
0. 6 11. 1 
0. 6 11. 1 2. 4  11. 1 
0. 6 11. 1 
4 77. 5 11 25. 1 
4 2  
The four most important canopy species occur in 
both the sapling and subsapling layers, suggesting the 
stability of this community. Celtis laevigata (sugar­
berry) is the third most important sapling species and also 
occurs in the subsapling layer, but does not occur in the 
overstory. This species may become more prominent in the 
community with time. 
Safley (1970) reported a river birch type which had 
roughly three times the number of taxa in the overstory 
as this present community. His type occurred along the 
main stream in the Big South Fork gorge bottom. In his 
type, American holly was restricted to the understory and 
shingle oak was absent entirely. This present community 
is undoubtedly a variant of the Society of American 
Foresters 's (1954) River Birch-Sycamore type (Type 61) 
which extends from southern New England to Tennessee and 
west to Missouri and Oklahoma. Braun (1950) stated that 
river birch communities on the Cumberland Plateau follow 
the streams in narrow strips. 
Streamside Red Maple Community 
Red maple is the major dominant in this type and is 
present in pure stands in two of the six plots. White oak 
is the only other overstory species with an importance value 
greater than 1 0  (Tabl e 6) . Four of the five overstory 
taxa in this type occur in the understory layers. 
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Tab le 6 .  Composition of the Streamside Red Map l e  Community 




Acer rubrum 8 6. 3  95. 2 181. 5 
Quercus alba 8 . 9 3. 5 12. 4 
Nyssa sylvatica 3. 2 0 . 9 4 . 1 
Oxydendrum arboreum 0. 8 0 . 2  1. 0 








Density/Hectare = 50 6.6 
Basal Area 2 (m )/Hectare = 34.4 
Understorr 
Sapl in�s Subsapl ings R:D · R:D � 
24 . 4 83. 3 4. 5 33. 3 
4 . 4 66. 7 
4 0 . 4 83. 3 22. 7 s o . a  
2. 2  s o . a  13. 7 33. 3 
13. 2 50 . 5 12. 1 33. 3 
9 . 8 33. 3 16. 7 33. 3 
4 . 4 33. 3 28 . 8  33. 3 
0 . 6 16. 7 
0 . 6 16. 7 
1. 5 16. 7 
716.3 2758.0  
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Species of Viburnum and Euonymus are the most impor ­
tant taxa in the shrub and woody vine layer (Appendix, 
Table 15). 
This community is best developed on streamside 
positions (Appendix, Table 16). Soils are uniformly 
deep (>91 cm. ) with thin O horizons. Textures of the A 
horizons are predominately loam; textures of the B hori­
zons range from loamy sand - sandy loam to clay-silty clay 
loam. No stone is present in the soil profile. Water 
occurs in two-thirds of the plot soils at a depth less 
than 91 cm. from the surface. 
Blackgum has the highest density and shares the 
greatest frequency with red maple in the sapling layer. 
Tsuga canadensis (hemlock) is the only canpoy taxon 
absent from that layer. Prunus serotina (black cherry) has 
the highest density in the subsapling layer. The stability 
of this community is questionable. Although red maple is 
reproducing successfully, it appears doubtful that it 
will continue to exist in almost pure stands on these sites. 
With time this community will probably continue to be 
dominated by red maple since it is the most prevalent 
species in the study area, but blackgum and white oak may 
increase their importance as associates. 
No other community descriptions are k�own which 
resemble this type. The Society of American Foresters 
(1954) describes three cover types in which red maple is 
4 5 
a co- dominant and very many more where it is an associate. 
However, none of  those types or their variants have a 
species assemblage like this community. Cain and Penfound 
(1 9 38) described a red maple swamp forest on Central Long 
Island in which red maple contributed 89 percent to the 
total basal area of  the community. 
This community is probably a streamside variant e f  
the red maple-blackgum community which is best developed 
in draw positions. All can?PY species in this type also 
occurred in the red maple-blackgum community. 
White Pine Community 
Pinus strobus (white pine) is the leading dominant 
in this community. Red maple, white oak and hemlock are 
important associates of the overstory. Thirteen of the 
18 tree species occur in the overstory (Table 7). Red 
maple, white oak, sourwood and dogwood have the highest 
sapling densities and together make up more than 70 per­
cent of the density of that layer. Only six of the canopy 
species were sampled in the subsapling layer; sourwood and 
hemlock have the highest densities. 
This community is best developed on upper draw 
positions at the northern portion of the Plateau in 
Tennessee. Plot shapes are generally flat and are located 
predominately on north - facing slopes (Appendix, Table 16) . 
Soils are greater than 91 cm. deep and generally very 
46 




Pinus $trobus 33. 6 55. 9 
Acer rubrum 19. 4 15. 2 
Quercus alba 12 . 6  8. 5 
Tsuga canadensis 11. 8 4. 2 
Nyssa sylvatica 4. 2 3 , 8  
Oxydendrum arboreum 5. 0 3. 0 
Carya glabra 4. 2 2 . 0  
Liriodendron 
tulipifera 1. 7 2 . 8  
Pinus virginiana 2 . 5  1. 2 
Quercus coccinea 1. 7 2 . 0  
Quercus prinus 1. 7 0 . 4 
Pinus echinata 0. 8 o . s  







Density/Hectare = 489. 9  
IV 
89 . 5  
34. 6 
2 1. 1 
16. 0 
8. 0  
8. 0 








Sapl in�s Subsapl ings R:D R:D P 
3. 9  6 6 . 7 7. 0 50 . 0 
2 6 . 7 10 0 . 0 9 , 3  50. 0 
19. 8 10 0 . 0 
9. 3 6 6 . 7  16. 3 33. 3 
4. 6  83. 3 2 . 3 16. 6 
1 2 . 8  10 0 . 0 32 . 6  50 . 0 
4. 3 33. 3 
0 . 4  16. 6 
1. 2 16. 6 
4. 3 33. 3 2 . 3 16. 6 
10. 8 33. 3 9. 3 s o . a  
1. 5 50. 0 9. 3 33. 3 
0 . 4  16. 6 
9. 3 33. 3 
2 , 3  16. 6 
1160 . 9 242 9.0 
Basal Area (m 2)/Hectare = 40 . 7  
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strongly acid. Stone volume is generally low, but reaches 
20 percent or more in two of the B horizons. One-half of 
the plot soils show signs of gleying or mottling and have 
a depth to water less than 81 cm. 
The successional status of this community is not 
certain. White pine averaged 1. 7 and 0. 5 ste�s per plot 
in the sapling and subsapling layers, respectively. Hem­
lock and many hardwood species, especially red maple, white 
oak, and sourwood had much higher sapling den sities which 
may be indicative of increasing importance of these species 
with time. 
The Society of American Foresters (1954) describes 
a White Pine-Hemlock type (Type 22) which is similar to 
this community. Associates common to both communities 
include red maple , tulip poplar and white oak. This SAF 
type i s  reported to occur southward into the mountains of 
Tennessee and North Carolina. Braun (1950) stated that 
white pine is frequently associated with tulip poplar on 
the slopes of  gorges on the Plateau. 
Tul ip Poplar Community 
Forests of this type occur primarily on lower and 
middle draw positions. It is a rare type, having been 
sampled in only four plots. This community is characterized 
by the dominance of t ulip poplar ; maj or associates are 
white oak, red map le, and bl ack gum (Table  8 ) .  Only 11 
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Sapl in�s Subsapl ings 
R:D R:D F TAXA 
Liriodendron 
tulipifera 30. 7 64. 3 95. 0 6 , 7  25. 0 
Quercus alba 2 2. 7 9. 6 32. 3 1 2. 4 100. 0 2. 2 25. 0  
Acer rubrum 14. 7 8. 0  2 2. 7 17. S 100. 0 26. 7  25. 0 
Nyssa sylvatica 14. 7 7. 6 2 2. 3 13. 9  75. 0 8. 9 s o . a  
Querus coccinea 2. 7 4. 2 6. 9 2. 2 50. 0 
Liquidambar 
styraci flua 2. 7 2. 4 5. 1 2. 9 s o . a  2 . 2 25. 0  
Quercus ste l l ata 2. 7 2. 0 4. 7 
Quercus velutina 1. 3 0. 3 1. 6 2. 2 25. 0 
Pinus ech inata 1. 3 0. 3 1. 6 
Pinus virginiana 1. 3 0. 3 1. 6 1. 5 25. 0 
Oxydendrum arboreum 5. 2 1. 0 6. 2 17. 5 75. 0 2 4. 5 75. 0 
Cornus florida 13. 1  50. 0  6. 7 25. 0 
I l ex opaca 11. 7 25. 0  4. 4 25. 0 
Carya glabra 1. 5 25. 0 
Carya t'omentosa 2. 2 25. 0 2. 2 25 , 0  
Fagus grandifolia 0. 7 25. 0 
Quercus r.ubra 0. 7 25. 0 
Sorbus arbutifolia 
var. arbutifolia 11. 1  25. 0 
Alnus serrulata 2. 2 25. 0 
Hamamelis virginiana 2. 2 25. 0 
Density/Hectare = 463. 1 846. 0 2 778. 7 
Basal Area (m 2)/Hectare = 45. 6 
4 9  
species occur in the overstory. Of these nine were sampled 
in one or both of the understory layers . 
I lex decidua (possum haw), Vaccinium _spp., and Smilax 
rotundifolia (roundleaf greenbriar) are the most important 
shrubs and woody vines of this community (Appendix, Table 15). 
Textures of the A horizon are equally divided 
between loams and silt loams; B horizon textures range 
from a loam to a silty clay loam (Appendix, Table 16). 
Soils are generally deeper than 9 1  cm., are very strongly 
acid, and are derived from alluvial parent material. 
Evidence of mottling or gleying was found in only two 
plot soils. Water occurs in only one plot at a depth 
le ss than 9 1  cm. 
This community appears to be successional. Tulip 
poplar was not sampled in the sapling layer and occurs 
in the subsapling layer in only one plot. Red maple and 
sourwood have the highest densities in both understory 
layers. Blackgum, dogwood, white oak, and American holly 
are predominent in the sapling layer. Since this community 
occurs predominately in draw posi t'ions, and red maple, 
blackgum, and white oak are important overstory associates 
which are reproducing successfully i t  appears that with 
time, some combination of thes e :; � ' :.; c ies will dominate 
these plots at the expense of tulip poplar. 
The Society of american Foresters (1954) describes 
a tulip poplar- white oak-northern red oak type (Type 59)  
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which is i r regular in its occurrence in the Southern 
Appalachians and occurs on northerly flats and coves. A 
tulip poplar-white oak -blackgum - red maple variant of that 
type is reported on the wettest sites which tulip poplar 
will grow in Kentucky and Tennessee. The association of 
ove rstory species in that variant is identical to the 
present community type. Martin (1 9 66) reported a tulip 
poplar type which occurred on  ·upper slopes and ridges, but 
was most prominant in protected no rth - facing draws. 
However, the common co-dominants and overstory associates 
of  Martin 's type are much different from this present 
community. Safley (1970) described two plateau gorge 
communities in which tulip poplar is co - dominant. More 
mesophytic species occurred in his types than in this 
present community. Hinkle ( 1975) also reported two 
communities co - dominated by tulip poplar which occupy the 
draw and lower slope positions at Cumberland Gap National 
Historical Park. Capleno r ( 1965) reported that tulip 
poplar was the most widespread atboreal species of the 
vegetation of Fall Creek Falls and occurred in the canopy 
of all the gorge communities which he studied. Braun 
(1 950) stated that white oak, tulip popl ar, and black oak 
togethe r dominate in the secondary forests of the inter­
stream uplands on the Cumberland Plateau. She stated 
further that tulip poplar is not reproducing well on the 
Plateau except on some of the mesic slopes; especially 
✓ 
the slopes of east- and northeast-facing coves. McCarthy 
(19 76) described a tulip poplar type which was confined 
to cove positions on the Cumberland Esc�rpment. This 





Correlation analysis is a useful tool for studies 
in which  the variables cannot be controlled by the investi­
gato r . Significant correlations are helpful in supporting 
field obs ervations and are useful in demonstrating 
relationships which are less apparent. Simple linear 
c o rrelations were determined between and among all measured 
and/or calculated soil, site, regional, and vegetation 
var iables in an effort to determine the degree of associa­
tion between the variables involved. Many of the corre­
lations are intuitively obvious or occur by definition, 
e. g. latitude and growing season; or distance from the 
highest point  on the ridge and distance from the bottom 
o f  the s lope ,  and therefore will not be discussed. 
I. SITE AND REGIONAL CORRELATIONS 
Correlations indicate greater precipitation south­
wes tward on the Plateau. U. S. Weather Bureau data show 
that the . maximum mean annual precipitation on the Plateau 
i s  recorded at Cagle (U. S .  Department of Commerce, 1965) , 
the h ighest station on the Plateau. 
5 2  
Yearly potential insolation, a function of lati­
tude, aspect, and slope angle, was positively correlated 
with southerly aspects as expected (Table 9). 
The positive correlation between aspect and 
distance from the bottom of the slope was not expected 
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and suggests that more northeast-facing slopes were sampled 
on the upper slope positions and more southwest-facing 
slopes were sampled nearer the bottom of the slope. 
Correlations with slope position imply that lower 
slope positions are more concave across the slope and 
have gentle down slope angles. Correlations also imply 
that plots which are concave in horizontal shape may also 
be concave vertically . 
II. CORRELATIONS BETWEEN SOIL AND SITE 
OR REGIONAL VARIABLES 
Correlations with soil profile depth indicate that 
deeper soils are more common on the southern portions of 
the Plateau. Deeper profiles also occur on flat, wetter 
slope positions which are commonly concave in across­
slope shape (Table 10). Similar results were reported 
by Martin (1971) and Finney, et al. (1969) who related 
deeper profile development to movement and accumulation 
of colluvial materials in depressions. Hubbard, et al. 
(1950) reported that the bottomland soils in Cumberland 
County are derived mainly from alluvial material washed 
Tab le 9 .  Co rrel at ion  Ma t r i x  o f  S i te and Region2l  Var iables  a 
S i t e  and Re g i ona l  Var i abl e s  l z 3 4 s 6 7 s 9 l !l  1 1  1 2  1 3  
l L a t i tu-!e - 0 . 5 7 
z Long i :ude ( l .  0 0 )  ( 0 . 7 1 )  0 . 5 3 
3 E l e va t i on  1 . 0 0  0 . 2 6 0 . 4 6  
4 Di s t ance  from Ridge 1 . 0 0 - 0 . 2 � 0 .  34 0 . 1 7 
s Di s t � n c e  from Bo t ton 
o f  S l op e  1 . 0 0 - 0 . 4 8  0 . 36 0 . 2 5 0 . 2 2 
6 S l ope  Pos i t ion 1 . 0 0 0 . 1 7  - 0 . 5 9 
7 Ho r i zontal  P l o t  Shape 1 . 0 0 0 . 2 2 - 0 . 2 8  0 . 6 3 
8 Ve r t i ca l  P l o t  Shape 1 . 0 0 � . 2 3 
9 Do1rns lope An g l e  1 . 0 0 � . 2 0 
1 0  Acro s s - S l ope Angl e 1 . 0 0 
1 1  Yearly Poten t i a l  I n s o l a t ion 1 . 0 0 - 0 . 4 6  
1 2  :.lean Annual Precip i t a t ion  1 . 0 0  
1 3  Aspec � 1 . 0 0  
aAl l corre l a t ion  s i gnifi can t at p - 0 . 0 5 .  
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from the up l ands and are deeper than soils farther upslope. 
Correl ations with thickness of the A horizon imply 
thicker horizons southward on the Pl ateau , and in areas 
with increased mean annual precipitation values. Thi cker 
A horiz ons may be the result of increased weathering due 
to greater precipitation on the southern portion o f  the 
P l ateau. Thickness of the A horizon also increases on 
lower sl ope positions. 
Stone volume in both the A and B hori zons is greater 
on upper sl ope positions with steeper down sl ope angles. 
Correl ations between soil separates and site 
variables indicate that sandier soils predominate on 
steeper , higher ,  more northerly slope positions. Silt 
percentages of the A and B horizons are greater on more 
s outherly aspects on fl at ,  lower slope positions. 
Correl ations b etween cl ay and site variables are not under­
sto od. Negative correlations between B horizon cl ay were 
found with both distance from the highest point on the 
�idge and distance from the bottom of the sl ope. Further 
correl ations indicate incre ased cl ay content in the B 
horizon on l ower sl ope positions with sma l l  down sl ope 
angl e. Lipps ( 1 9 6 6 ) found that with increased sl ope angle , 
c lay percent ages were lower in both the A and B horiz ons. 
More acid soils occur on gentle , lower slopes in 
areas Which receive greater mean annua l preci pitation. 
Leaching of  soluable bases are a probable cause for the 
greater acidity of these soils . Martin (1971) observed 
les s acid soils on steeper slopes in the Great Valley. 
He attributed the decreased acidity to contributions by 
vegetation , additions of bases through weathering of 
calcareous bedrock , and/or presence of clay m�nerals with 
relatively high cation exchange capacity in these soils. 
Depth to water is negatively correlated with dis­
tance from the highest point on the ridge and slope 
position; and is positively correlated with the across­
slope positions which are commonly concave across the 
s lope. 
Available water in the A horizon and total avail­
able water increase southward on the Plateau and on 
lower slope positions with gentle or no slope angle. 
These results are most probably a reflection of thicker 
A horizons and deeper soil profiles on these sites. 
III. SO IL CORRELATIONS 
Soil correlations indicate that deeper soils con­
tain less stone and sand throughout the profile , and more 
silt in the A horizon (Table 1 1) .  Available water in 
the A and B horizons and total availab le water increases 
with increased profile depth as expected. 
Correlations suggest that the acidity of a soil 
profile increases with increasing thickness of the A 
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Tab l e  1 1 .  Co rre l a t ion Ma t r i x  o f  S o i l  V::i-r i ab l es
a 
So i l  Va r i a b l f's J O  J J  , :  
l So l :  Oe;,th 1 . 00 . i., . : s • C . :H • O .  ? ll  · O .  lS  0 , 2 l 
z O tio r i :on Thicltnus l . 00 
l A ! l oritr.:.  '7)-, i c4ne 1 1  1 . 0:, 
I I f :::,ri  :on Th i c knes• 1 . 00 • 0 , 1 1  • 0  , Z l  Q .  � l  
s 5 .- ?" fa. c e  Stoa• 1 . 00 
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horizon. This may be the result of increased leaching 
of soluab le bases from these soils. Earlier soil-site 
correlations imply that thicker A horizons occur on the 
southern portion of the Plateau, whi �h receives more 
precipitation throughout the year. 
5 9  
Increased stone volume decreases availab le water 
hol ding capacity of the A and B horizons. Available water 
is also directly related to horizon thickness and profile 
depth and is negatively correlated wi th stone volume. 
Since the percentages of sand, silt, and clay sum 
to 100,  an increase in one of the soil separates decreases 
one or both of the others. Textural correlations support 
this, i. e. increased sand percentages decrease the silt 
and clay fractions in the A and B horizons. Silt content 
of the A horizon is positively rel ated to clay in the B 
horizon; perhaps due to translocation. 
Water acidity (pH H20) of the A and B horizons 
decreases with increased clay percentage of the B horizon. 
However, salt pH (KCL) of the B horizon decreases with 
increasing cl ay in the B. M. E. Springer (personal 
communication) attributed this phenomenon to the fact that 





ions from the cl ay particles resulting 
in more H
+ being measured .  
Clay percentage of the A horizon is directly related 
to the available water holding capacity of the A horizon, 
but is inversely related to thw AWHC of the B. The mean 
clay percentage of the B horizon is greater than that in 
the A. A t  the higher percen tages, which reach 60 percent 
in some plots, an increase in the clay fraction decreases 
the available water holding capacity of that horizon 
(Longwell, et  al. , 1961). 
The direct correlation between depth to gleying 
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and water pH of the B horizon implies that more saturated 
soils are more acid. I t  is commonly assumed that saturated 
soil solutions are more acid than well-aerated solutions 
of the same soil (van Breeman, 1975). 
IV. CORRELATIONS BETWEEN VEGETATION AND SITE 
OR REGIONAL VARIABLES 
Red maple is one of the most common tree taxa 
encountered in the swamp and mesic forests of the Plateau. 
I t  is the most important species in 50 percen t of the 
plots. The importance value of red maple is directly 
related to increased distance from the ridge, larger across 
slope angle, concave horizontal plo t shape, and is rela ted 
to s mall down slope angle (Table 12). Soil correlations 
sugges t that red maple is tolerant of a shallow depth to 
gleying and shallow depth to water (Table 13) . McDermo tt 
(1 954 ) has shown that red maple seedlings are very 
tolerant of temporary conditions of satura ted soil , which 
Tab l e  1 2 .  Co rrel at ion Ma tr ix o f  Overs to ry Spe c i es IV and S ite  or  Reg ional Vari ables a 
S i te o r  Overs torr S:ee cies  
Reg ional Red Whi te River Sweet - Bl a ck- Tul ip Whi t e  B l a ck Hern-
Var iab les  Maple  Oak B i rch gum gum Poplar P ine O ak lo ck Holly 
Lati tude 0 . 2 9 - 0 . 2 4 0 . 2 6 
Longitude - 0 . 1 7 0 . 1 8 - 0 . 2 8 0 . 1 8  - 0 . 2 3  
El evation - 0 . 1 7 - 0 . 4 6 0 . 2 2 - 0 . 3 8 
Aspe ct  - 0 . 2 4 - 0 . 2 0 
Di s tance from 
Top of Ridge 0 . 2 4 - 0 . 2 1 0 . 2 4 - 0 . 2 2 0 . 2 8 
Dis tance from 
Botto m  o f  
Slope - 0 . 2 8  0 . 2 0 - 0 . 2 8 0 . 5 0 - 0  . 1 8  
Sl ope Pos i t ion 0 . 5 2 - 0 . 5 5 0 . 2 8 0 . 3 2 0 . 3 7 - 0 . 3 3 0 . 2 4 
Ho r i zontal 
PJo t  Shape 0 . 2 3 - 0 . 2 1  0 .  3 6  - 0 . 2 0 
Verti cal 
Plo t Shape 
Down S lope 
Ang le - 0 . 5 2 0 . 44 - 0 . 2 7 - 0 . 4 5 0 . 5 2 
Acro ss  S l ope 
Ang l e  0 . 2 1 - 0 . 2 0 0 . 3 5 
Yea rly 
Potenti al 
Insolat ion - 0 . 2 7 
Me an Annual 
Prec ip i tatio n  0 .  3 1  - 0 . 2 3 0 . 2 2 0 . 2 8 
aAll co rre l ations are s igni fi cant a t P = 0 . 0 5 .  °' 
1--' 
Tab le 1 3 . Co rrel a tion Ma tr ix of Overs tory Spec i es IV and So il  Var iables a 




Tul ip Whi te Black 
Soi l  Var iables Mapl e Oak Birch gum gum Popl ar Pine Oak 
So i l  Dep th 0 . 2 8  -0 . 2 8  0 . 2 1  
0 Hor i zon 
Th icknes s  -0 . 3 2 0 . 3 2  -0 . 3 5 0 . 2 2  0 . 2 7  
A Hori zon 
Th icknes s -0 . 3 3  0 . 4 3  0 .  34  0 . 1 8  0 .  2 9  
B Hori zon 
Thickne ss  
Surface Stone 0 . 1 9  
A Ho ri zon 
S tone -0 . 2 3  0 . 2 1  - 0 . 2 5  
B Ho ri zon 
S tone - 0 . 1 8  
A Hori z on 
Sand -0 . 3 2 0 . 2 2  -0 . 1 7 - 0 . 2 3  0 . 2 5  
B Ho r i z on 
Sand -0 . 2 4  0 . 2 3  
Ho ri zon 
S il t  0 .  30 - 0 . 2 1  0 . 1 8  0 . 1 8  
Hem-
lock  Hol ly 
0 . 3 1  
N 
Table 1 3  ( Continued) 
Overs tory Species 
Red White River Sweet- Bl ack- Tul ip White Bl a ck Hem-
So i l  Var i ab les Map le Oak Bi rch gum gum Popl ar  Pine Oak l ock  Hol ly  
B Hori zon 
S ilt  -0. 3 1  
A Hori zon Cl ay 0 . 2 1  0 . 2 7 
B Hor i z on Cl ay 0 . 2 0  -0. 2 4  0.4 0 
pH (HzO )  
A Hor i zon -0. 2 5  
p H  (H2O )  
B Hori zon 
pH ( KCL ) 
A Hor i zon 0 .1 7 - 0. 3 0  
p H  ( KCL ) 
B Hori zon - 0 . 2 5  
Depth to  
Mottling 0 . 3 7  - 0. 3 3  
Dep th to  
G leying - 0.4 5 0 .  4 8 
Dep th to 
Water - 0. 30  
Tab le 1 3  (Continued) 
So i l  Vari ables 
Ava il ab l e  Water 
A Hori zon 
Avai lab le Water 
B Horizon 






-0 . 3 3  
River 
Birch 
0 . 3 1  
Overstory Species 
Sweet- Black- Tul ip White 
gum gum Popl ar P ine 
0.1 9 0.1 9 0 .  2 2  




lock Hol ly 
0 . 2 9  
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impl ies that this species is able to tolerate winter and 
early spring flooding conditions on the poorly-drained 
s ites on the Plateau. 
Thickness of the O horizon is generally less in 
stands where red maple is important. In many of these 
plots the litter layer is patchy or distributed in a 
thin layer. Patchiness seems to be due to removal of 
the litter layer by increased runoff after a heavy rain­
fall. Soil depth and texture of the A and B horizons 
are directly related to red maple I. V. suggesting 
increased importance in deeper, finer textured soils. 
Powells (19 65) stated that red maple is more common when 
soil moisture levels are extreme--either very wet or 
very dry. McGahan, et al. (19 61) observed increased height 
growth of red maple on finer textured soils. (Foster 
(1959), studying the relationships between site indexes of 
red maple and eastern white pine in New England, found that 
red maple growth increased with greater soil moisture 
levels, lower slope positions and thicker A horizons. 
Powells (1965) also reported that red maple is a bottoml ind 
species in the south and is common in swampy areas and 
along slow moving streams. Schmelz and Lindsey (1970) 
considered red maple a dominant in the forests of the 
floodplains and poorly drained sites in Indiana. 
White oak is the second ll\Ost important species in 
the forests studied and has the highest importance value 
in 35 percent of the plots . Correlations between soil 
variables and white oak I . V .  indicate that this species 
reaches its best development in shallow, coarse-textured 
soils with thin A horizons and thick litter accumulations 
(Table 13) . Further correlatins suggest that white oak 
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is more important when the soils are well-drained, avail ­
able water is low and stone volume is increased in the A 
horizon . Safley (1970) reported that white oak increased 
in importance with decreased soil depth, low sand percen­
tages throughout the profile and thinner A and O horizons . 
Various authors have reported that the site index of white 
oak increases with thicker A horizons (Hannah, 1968; 
Carmean, 1965; Doolitte, 1957) . Studying the vegetation 
of Cumberland Gap, Hinkle (1975) observed high white oak 
basal area on sites with low sand percentages in the A and 
B horizons . Hannah (1968) found that white oak growth was 
slow on sandy soils and increased stone volume decreased 
site quality o f  that species in southern Indiana . 
Correlations between site variables and white oak 
imply increased importance on steeper, upper slope posi­
tions which were flat or convex in shape (Table 12) . 
Hinkle (1975) and Safley (1970) reported that white oak 
was best developed on middle to upper south-facing slope 
positions . Hannah (1968) observed that slope steepness 
was not a factor in determining site quality calculated 
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for white oak. Increasing distance from the ridge improves 
the site quality of this species in southern Indiana. On 
the Allegheny Plateau in southeastern Ohio, Gaiser (1951) 
found that white oak site quality was highest on the lower 
slopes and decreased rapidly nearer the ridge. 
Significant correlations between soil variables 
and river birch I.V. are few. These correlations suggest 
that this species is more important on sites with thicker 
A horiz ons and increased water availability in the A 
horizon (Table 13) . River birch importance value was 
positively correlated with increased distance from the top 
of the ridge and lower slope (bottomland) positions 
(Table 12) . Safley (1970 ) reported that river birch was 
restricted to the flood plains along the Big South Fork 
gorge bottom. He found that this species is strongly 
correlated with increased soil depth and thick A horizons. 
Correlations with soil separates of the A and B 
horizons suggest increased importance of sweetgum on. soils 
with high clay content in the A horizon and finer textured 
B horizons (Table 13) . Correlations also imply greater 
importance values on soils which are less acid and have 
A horizons which are thick and have high water availability. 
Site correlations indicate that lower, flatter slope posi­
tions favor sweetgum growth (Table 12) . Silker (1948) 
found that on west Tennessee sites with fluctuating water 
l evels , sweetgum grew best on soils with deeper surface 
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horizons and poorest on poorly-drained sites. In Maryland, 
Trenk (1 929) reported that the best sweetgum growth 
occurred on wet, clayey, alluvial soils. Phillips and 
Markley (196 3) found that sweetgum site index was directly 
related t o  the clay percentage and fine sand content of 
the B2 horizon. 
Blackgum I. V. is directly related to deep soils 
with thick A horizons and low stone volume in the A and B 
horizons (Table 1 3). Correlations also imply greater 
importance on finer textured soils with a shallow depth 
to mottling. Blackgum reaches its best development in 
draw positions. This is reflected in the positive corre­
lations with lower slope positions and concave horizontal 
plot shape. Martin (1966) found that blackgum was pres.ent 
on all positions and forms of north- and south-facing 
s lopes. Safley (1970) regarded this species as a member 
of the more xeric vegetation in his study area. Hinkle 
(19 75) repe rted blackgum as a c:onsti tuent in both cove 
and upper slope communities. Powells (1965) stated that 
blackgum is adapted to a wide range of sites and will 
tolerate brief spring flooding on alluvial sites. Best 
growth in the south�astern United States is attained on 
well-drained, fine-textured soils on low ridges of second 
bottoms and on high flats of silty alluvium (Powells, 1965). 
Significant correlations between tulip poplar and 
soil and site variables are few which suggests the 
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cosmopolitan distribution of this species. Interpretation 
of these correlations suggests that tulip poplar develops 
its greatest importance on more southerly exposures 
(Table 12, page 61 ) and on s oils with high silt percentages 
in the A horizon (Table 13). Smalley (1969) reported that 
the average height and dbh of planted tulip poplar in 
nothern Alabama was greater on north - facing slopes. Auten 
(1945) found that tulip poplar height was significantly 
greater on northerly aspects in Tennessee, Kentucky, 
Illinois, Indiana and Ohio. A study of the undisturbed 
hardwood and pine-hardwood stands of the Piedmont showed 
that tulip poplar height was directly related to thickness 
of the A horizon (Della-Bianca and Olson, 1961). On his 
study on Wilson Mountain, Martin (1966) found that tulip 
poplar density was directly related to north slopes and 
thicker A horizons. In the Great Valley, Martin (1971) 
reported that the relative basal area of tulip poplar 
was inversely related to A horizon thickness. 
White pine is most important on the northern 
portions of the plateau in Tennessee (Table 12). Powells 
(19 65) showed that this species is absent from the southern­
most counties a f  the Cumberland Plateau in Tennessee. 
Stone volume of  the B horizon was the only soil variable 
significantly correlated (positive) with white pine I.V. 
(Table 1 3). Mader (1976) reported that white pine height 
was directly related to stone volume of the A ho rizon, 
but negatively correlated with B horizon stone volume. 
Martin (1971) found that the greatest concentration of 
white pine in the Great Valley occurred on relatively 
mesic sites with deep, silt loam--silty clay soils on 
gentle slopes. Braun (1950) reported that white pine is 
not restricted to any particular site in the secondary 
forests of the Cumberland Plateau. 
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C orrelat ions between site variables and black oak 
I. V. suggests that this species is more important on 
steeper, higher slope positions.  Significant soil 
correlations imply greater black oak I. V. on sites with 
coarse textured so ils with thick O horizons and relatively 
great stone cover. Black oak importance value was directly 
related to upper slope positions, steeper slope angle and 
increased sand content in the A horizon in the Great 
Valley (Martin, 1971). Similar observations were reported 
by Martin (1966) on Wilson Mountain. Carmean (1965) 
repo rted that black oak site index increased on steeper 
slopes with  fine-textured soils in s outheastern Ohio. 
Hannah (1968) reported that increased slope steepness 
decreas ed site quality for that species in southern 
Indiana. 
Hemlock was found to be positively correla ted with 
latitude. No significant correlations occurred between 
hemlock impor tance value and soil variables. Hemlock 
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reaches the southern extent of its range on the Cumberland 
Plateau in northern Georgia and Alabama (Powells, 1965). 
At the southern extension of its range its occurrence is 
restricted to cool moist valleys, and north and east 
slopes (Frothingham, 1914). Quarterman, et al. (1972), 
Caplener (1965) and Braun (1950) have reported that hem­
lock is abundant in the ravines and gorges of the plateau 
in Tennessee. Hin�le (1975) found that hemlock reached 
its best development in the more northerly facing draws. 
The importance value of  American holly is positively 
correlated with thickness of the A horizon, distance from 
the ridge, and slope position. This species was observed 
to reach its best overstory development along small moving 
streams on alluvial soils. Like river birch this species 
was sampled only once in the overstory ; along Daddy 's Creek 
in Cumberland County. Holly was a common understory 
species in the swamp forests of this study area. 
CHAPTER V 
MULTIPLE REGRESSION ANALYSIS OF SELECTED OVERSTORY TAXA 
Stepwise multiple regression analysis was used to 
develop predictive equations for eight overstory taxa 
importance values based on selected soil and site variables. 
Forty independent variables (Appendix, Table 14) were 
selected on the basis of significant correlation coef­
ficients from the preceding analysis and assumed ecol ogical 
importa�ce. Multiple regression analysis is a useful / 
tool for a study of this type as a means of determining 
rel ationships between species importance and several 
environmental variables . 
The regression equations presented in this dis­
cussion list the independent variables in decreasing order 
based upon their contribution to the regression coefficients. 
This was determined by dividing the partial sum of squares 
of each variable by the partial sum of squares for all 
variables in the equation . All equations are significant 
at the . 0 1  percent significance level; independent variables 
in each equation are significant at the . O S  percent proba­
bility level. The maximum R2 improvement technique of the 
SAS Stepwise Procedure (Barr, et al. , 1976) was used to 
cal culate the regression equations for this analysis . 
The n-variable model satisfying the above two criteria 
72 
7 3  
was cho sen for the discussion if the n+l variable model 
did not increase the R2 by at least 2 percent. The 
standard error of estimate for each predicted Y was cal­
culated using the following equation (Nie, et al. , 19 7 5). 
S . E . E .  = where : 88error = sum of squares 
due to er ror. 
N = no. of obser­
vations. 
k = no. of vari­
ables in the 
model. 
Red maple is one of the most ubiquitous species in 
the study area and occurs in the overstory of 7 5  percent of 
the plo ts. This species is most common in draw and s tream­
side positions, as the following equation suggests. 
I. V. = 1 7 2. 7  - 0. 6 2 X33 - 0. 30 X31 - 1. 00 X13 
- 2. 15 Xl0 - 0. 7 3  X19 
R 2 = 0. 4 6  Y = 74. 4 3  + 36. 61 , n = 10 2 
Depth to mottling (X 31) is the only variable in 
this equation which was not significantly correla ted with 
red maple impor tance value in the preceding correlation 
analysis. Depth to water (X 33) and depth to mottling ( X 31 )  
together account for 5 9  percen t of the variation in R2 in 
this equa tion. Decreased slope angle (negative Xl0), 
s upports the fact that red maple is commonly found on low, 
f l a t  sites in the study area. Th in litter accumulation 
(negative X13) is di rectly related to red maple importance 
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value. Thin or patchy litter layers on sites where this 
species is important in the overstory were noticed in 
the field and attributed to removal of litter by runoff 
after heavy rains. Decreased sand content in the A hori­
zon (negative X19) accounts for less than 1 percent of 
the variation in the equation, and implies greater red 
maple importance value on fine-textured soils. Summariz­
ing , red maple reaches its best development on sites which 
are £lat, have little litter accumulation, on fine­
textured soils which have a shallow depth to mottling and 
water. These variables are characteristic of draw and 
stream�ide positions on which red maple attains its 
greatest overstory importance values. 
Martin (1971) found that . red maple I. V. and relative 
density equations were directly related to finer-textured 
soils and relative basal area was directly related to 
less relief. Red maple was a relatively unimportant ele­
ment of the plateau vegetation in Safley 's (1970) study 
area. It never reached dominant or condominant status 
in the overstory of his communities. Hinkle (1975) 
reported that red maple was a codominant in one of his 
vegetation types and a primary associate in another. These 
communities were best developed in coves. Coleman (1 9 75) 
repo rted red maple as a codominant in bo th an upland and a 
bo ttomland community in Mississippi. Red maple was l i sted 
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as one of the 10 dominants in the mixed mesophy tic community 
in the Fall Creek Falls gorge by Caplener (1965). He also 
listed this species as an important associate of the 
chestnut oak community on southwest-facing talus slopes. 
Red maple has a wide ecological amplitude as evidenced 
by its extensive north-south range in eastern North America 
(Powells, 1965) and its occurrence in 54 forest types 
(Society of American Foresters, 1954), but reaches its 
best  development in the mountains of Ken tucky and 
Tennessee (Betts, 1949). Braun stated that red maple is 
predominant on the poorly drained areas on the Cumberland 
Plateau. Red maple was classified as a submesic species 
by Whittaker (1956) and had a wider ecological range than 
any o ther taxon in the Smokies due to its array of "high 
polyploid races. " McDermott (1954) observed tha t red 
maple seedlings were tolerant of temporary periods (32 
days) of satura ted soil. Hosner (1960) however, found that 
red maple seedlings experienced complete mortality during 
a period of 2 0  days submergence. Seeds for his study were 
collected from upland red maples and the author suggested 
that seeds taken from trees growing in poorly drained 
areas may have given different results. McGahan, et al. 
( 1 9 6 1 )  observed that decreased slope angle significan tly 
i ncreased height growth of red maple in Rhode Island. 
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White oak is one of the most important taxa in this 
study area and occurs in the overstory of 81 percent ef 
the plets. White oak is best developed on the "drier" 
sites in the study area which the following regression 
equation points out. 
I. V. = 121. 34 - 9. 0 4  X7 - 4. 8 8  X34 - 1. 37 Xll 
+ 0. 29 X33 
R2 = 0 . 4 1  y = 58. 55 .:!:. 33. 4 4, n = 111 
Higher slope positions (negative X7), lower available 
water in the A horizon (negative X34), and lower across 
slope angles (negative Xll) were all significantly corre-
lated with white oak in the preceding analysis. Greater 
than 50 percent of the variation in this equation is 
explained by slope position. White oak reaches its 
greatest importance, in these study plots on upper draw 
to middle slope positions which were generally fl at both 
verticall y  as wel l as horizontally . Low availabl e water 
in the A horizon accounts for over 25 percent of the 
variation in this equation . Increased depth to water 
(positive X33) is a function of higher slope position . 
Due to the wide distribution of white oak in his 
study area, Safley 's (197 0) regression equation for white 
oak had low predictive val ue (R2 = 0 . 066 to 0. 12 1). He 
stated that deep soil profiles and southern exposures 
accounted for about 50 percent of the variation in his 
7 7  
equations predicting relative basal area, relative density, 
and importance value. Low slope position was also an 
important variable in those equations. 
Hinkle (19 75) also reported low R 2 values predict­
ing impertance value of white oak (0. 19 and 0. 04  for south 
and north slopes respectively). His equations suggest 
white oak grows b est on the relatively clayey soils on 
middle to upper south-facing slopes. 
White oak was the least site restricted taxa in 
Martin's (19 71 )  study area which again is reflected in 
low R 2 values. The two most important variables pre­
dicting white oak characteristics were low slope angle 
(i. e. lower slopes or rolling or flattened topography) 
and relatively high Wqter availability. 
Gaiser (1951) reported that white oak site quality 
on the Appalachian plateau in the Southeastern Ohio was 
highest on lower northeast-facing slopes with thick A 
horizons and relatively high water availability in the 
A horizon. McClurkin (1963) found that white oak site 
index was greatest on mid and lower slopes positions and 
decreased with increasing clay content in the surface soil. 
On the Cumberland Plateau in northern Alabama, Smalley 
(196 7 ) reported white oak growth increased on lower, 
longer slope's .  Hannah (19 6 8 )  found that depth of the total 
A hor i z on was the most important variab le affecting white 
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o ak si te index in southern Indi ana. White oak growth also 
improved on soils with decreasing stone content wi th 
increasing distance from the ridge and on more gentle, 
north-facing slopes. 
River birch is restricted to sites along small 
moving streams on the pl ateau surface which is supported 
by  the following regression equa tion. 
I.V. = - 43.00 + 3.7 2 X7 + 0 . 15 X33 + 0.10 X31 
- 0. 31 X 24 + 1. 31 X34 
R
2 = 0. 2 7 Y = 58.0 0 � 14.58, n = 9 
In this equation X7  (low slope pos i tion, e.g. 
streamside) accounts for 46 percent of the R 2. Ava ilable 
water in  the A horizon (posit ive X34) and the preceding 
vari able were the only vari ables significantly correla ted 
with river b irch import ance value. High wa ter availability 
in the A horizon is a function of deep horizons, low stone 
volume, and a high percentage of � oils with si lt loam and 
loam textures in plo ts where this species is most impor­
tant. Low clay percentage in the B hori zon (negative X24) 
is related to  the hi gh silt content and alluvial parent 
material of these soils. A greater depth to mottling 
(posit ive X31) and depth to wa ter (posi t ive X33) together 
accounted for 30 percent of the variat ion of river birch 
importance. The ab sence of mottles, gleying, and a 
high wa ter t ab l e  i s  p robab ly due to the fact that  these 
deep a l l uv i a l  s oi l s drain rap idly after flooding. 
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Safley (1970) reported the river birch was restricted 
to gerge b ottoms in his study area. He did not sample 
this species on the Plateau surface. He found that river 
birch importance value was directly related to increased 
sand content of the B horizon and high protection angle, 
which together, accounted for 60 -70 percent of the 
variation in his regression equation. Increased relative 
density was directly related to increased clay in the soil. 
River birch occurred along the margin of the Raritan 
River in New Jersey with a low relative density (Buell 
and Wistendahl, 1955; Wistendahl, 195 8). Lindsey, et al. 
(19 6 1) found that river birch was unimportant on the Wabash 
River, and was more common, but never a dominant, along 
the Tippecanoe River in Indiana. This species existed as 
the single dominant in stands along streams in Southeast 
Ohio (McClelland and Ungar, 1970). The authors attributed 
the river birch dominance to its tolerance of soils of 
extreme acidity. More than SO percent of the soils on 
which river birch was dominant in the present study were 
extremely acid (pH 4. 5). Braun (1961) stated that river 
birch distribution in Ohio may be associated with the 
acidity of the soils. Fritts and Kirkland (1960 ) reported 
that river birch was an important species al ong streams 
draining areas with acid soils in Illinois. 
Sweetgurn is not a dominant in any of the communi­
ties in this study, but reaches its greatest importance 
in the red maple-blackgum community. The regression 
equation for sweetgum importance value is as follows : 
I. V. = 1 2. 59 - 0. 63 X 2 2  + 2 . 2 3 X 2 6 - 0. 8 4  XlO 
+ 0. 10 X 32 
R2 = 0. 34 Y = 38. 8 + 15. 2 1 , n = 25 
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Small down slope angle (negative XlO), fine­
textured B horizons (positive X 2 6), and lbw silt percentage 
of the B horizon · (negative X 2 2) were all found to be 
significantly · correlated with sweetgum I. V. in the pre ­
ceding discussion. Low silt content of the B and fine­
textured B horizons are al most equally important in this 
equation and together account for greater than 80 percent 
of its variation. In the preceding analysis, correlations 
indicated the sweetgum attained its greatest importance 
on clayey soils. The indire ct relationship between slope 
angle and sweetgum I . V. supports the fact the swe etgum 
reaches its best development on wet flats or draw positions . 
Increasing the depth to gleying (positive X32) increases 
sweetgum importance. This relatienship is not entirely 
understoed  . . Although sweetgum I. V. was net shown to be 
significantly correlated with depth to gleying, it grows 
best on soils with · a shallow depth to gleying. High clay 
content in these soils would also tend to reduce soil 
drainage resul ting in gleyed profiles . 
Hebb (1962)  found that on loess derived soils in 
West Tennessee, sweetgum growth increased on lower slope 
positions (bottomland) and on sites with poor surface 
drainage. In the lower Mississippi Valley, Broadfoot and 
Krinard (19 59) found that sweetgum site index increased 
wi th decreased clay content in the 3- to 4-foot soil 
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layer. The best sites for growth had "medium-textured" 
sa ils without a hardpan in the top two feet, and had 
me derate to go od internal drainage. On hardwood tree 
plantations along the margins of the fluctuating rese­
ve irs on ,  the lower Teenessee River in Tennessee, sweetgum 
grew best on soils with deep surface layers and permeable 
subsoils;  -po orE!st growth was on drained sites (Silker, 
19 48) . Mink ler (19 46) reported goo d sweetgum growth on 
plantations in· the Great Valley in Tennessee on sites with 
very friable, gravelly top soil and a loose and friable 
upper B horizon � For the New Jersey ceastal plain on wet 
sails, Phillips and Markley (1 9 63) reported that sweetgum 
site index was directly relate d to  high clay and fine 
sand  centent. in the B 2 horizon and thickness of that 
hori z on. The h ighest site index values occurred on sites 
with an average depth to water of 2 0  inches and with little 
·fluctuatien in that level. 
The regressien equation·  developed for blackgum 
suggests its increased importance in draw positions. 
I. V. = 32. 75 - ·  1. 8 1  XlO + 1. 10 Xll - 0. 15  X 3 1  
+ 0. 43  X14 
2 R = 0. 34 Y = 36. 77 � 1 2. 7 2, n = 96  
All variables were  significantly correlate d with 
blackgum I. V. in the preceding analysis. L0w down slope 
angle (neg ative XlO) is · the most impertant factor in the 
equation expla ining SO percent of the variation. Greater 
acress slepe angle (positive Xll), implying concave heri­
zontal plat  shape characteristic ef draw positions, 
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acce unts for 25 percent of the R 2. Shallow depth to 
mottling (negative X31) and thick A horizons (positive X14), 
which are directly related t0 draw p0siti0ns, complete the 
equatien. 
Fewells (196�) stated that blackgum gr0ws on a 
variety ef sites from dry uplands t0 alluvial stream 
b ott0ms with an extensive distribution in the eastern 
U. S. Hinkle (1975) found that blackgum was a ce dominant 
taxon in cove and streamside communities as well as on 
the relatively ·  dry ho gbacks of nertherly slopes. On the 
dry slopes, he suggested that blackgum is a replacement 
species for chestnut. Gemb orys and Hodgkins (1971) 
ebserved blackgum as an important overstery taxon on the 
alluvial stream bottoms in southwestern Alab ama. This 
taxen was listed as a major constituent of the vegetation 
on the pea r ly drained are as in Indiana (Schmelz and Lindsey, 
1970) . Martin (19 6 6) reported that blackgum was not 
restricted in its occurrence . Safley (1970) stated that 
it was a constituent on the xeric sites in his study area . 
Martin (19 71) found the b lackgum relative density, 
relative b asal are a, and importance value all increas ed  
with finer- texture d soils and le s s  acid A horizons . This 
s e c0nd variab le· acceunted for -4 0, 77, and 6 6  percent of 
the total R 2 in his equa tio·ns for R .  D . , R .  B . A . ,  and I .  V .  
re spectivel y .  
The regression equation developed for black oak 
importance val ue indicates its restriction to drier sites 
in the study a� 2 G , 
I . V . = l 2 . S 2 + 0 . 0 3  XS + 1 . 4 1  XlO - 0 . 4 2  X 2 1 
- 0 . 0 6 X6 + 0 . 33 X 2 4 
R 2 = 0 . 4 8 Y = 32 . 8 8 + 1 3 . 18 n = 34 
83 
Greater down slope angle (positive XlO) and increased 
distance from the bottom of the slope (positive X S) are 
the variables from this equat�on which were significantly 
correlated with black oak I . V .  in the preceding analysis . 
Increased distance from the b 0tt0m ef the slepe, greater 
slape angle, and more southerly aspects (negative X6), 
indicators of mere xeric cenditions, explain 4 0, 32, and 
10 percent of the variation in this equation respectively . 
The presence o f  b oth decrease d  silt in the A horizon 
(negative X 2 1) and increased clay in the B horizon 
(pe s itive X24) in this equatien is not underst00d. 
Cerrelatians £rem the preceding analysis imply that these 
variaeles are directly related; b eth variables decreas.e 
with higher slepe p0sitien and steeper slope angle. 
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Martin (1971) reported increased black eak impex­
tance value an seils with grea ter A herizen sand, increased 
available water, and decreased slepe angle. Relative basal 
area was directly related te decreased sand centent in 
the A and greater B h0riz0n clay in his study. Martin 
(19 6 0) observed that black oak had higher basal are as and 
was ma re dense an upper, south-facing slepes. Powells 
(19 65) stated that this species grows 0n drier sites than 
white oak, but net as dry as s ites where p0st  and black­
jack eak cemmenly grow. Black eak me st  commonly occurs 
on dry, sandy, 0r recky ridges, but grows best en lewer 
s h)pe  pe s itiens (Hannah, 19 6 8 ;, Carme an, 19 65; Fewells, 
19 65; De elitta e, 1957). Hannah (19 68) and Carmean (19 65) 
alse reperted an increase in black e ak site index en 
medium�textured soils with thick surface (A1 + A 2) heri � 
zens, less stene v0lume, and en sit es with lewer slepe 
angles. T�� increased grewth was attributed to greater 
soil drainage anct aeration (Carmean, 19 65). Height grewth 
ef  this speci es incre ases on steeper slopes en the Piedment 
(Della-Bianca and ©ls0n, 196 1) and on finer-textured soils 
in n0rthern Alabama (Smalley , 19 67). Black o ak site quality 
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was also greater on soils with high silt percentage in the 
B{ herizo� (Hannah, 19 68) and on soils with high clay con­
tent in the A
2 
horizon (Ike and Huppuch , 1968). 
The regression equation fer white pine importance 
value is as follows : 
I. V. = 1 33. 32 + 0. 87 X19 + 7. 51 X 2 5 - 0. 0 0 1 X39 
- 0. 1 1  X31 + 0. 32 X13 + 0. 4 1  X18 
R 2 = 0. 2 8 Y = 45. 0 + 15. 74 , n = 14 
Inc reas e d  O horizons thickness (positive Xl3) , 
greater stone in the B horizon (positive X18), and decreased  
yearly pdtential insolation (negative X39) we re signifi­
cantly correlated with white pine importance value in the 
prece ding analysis. Incre ase d sand content of the A 
(positive X19) and finer textured A horizons (positive 
X 25) together account for over 60 percent of the variation 
of the e quation, but are conflicting variables. White pine 
I. V. increases with decreasing yearly potential insolation, 
a function of increasing latitude. This species approaches 
the southern extension of its range on the Cumberland Pla­
teau  in Tennes s ee . Shallow depth to mottling (negative 
X31), reflects white pine 's greatest importance in draw 
positions. Increased stone content in the B horizons, 
which is as high as 25 percent in some of the plots, and 
thick O horizons together account for little more than 10 
percent of the variation in R 2. 
Ike and Huppuch ( 1968) found that white pine grew 
best in sheltered coves at low elevations in the Blue 
8 6  
Ridge Mountains in Georgia. Growth rate decreased on 
steeper slopes and on sites with thick litter accumulations. 
For the unglaciated regions of Oh io and Indiana, Gaiser 
and Merz (1953) found th�t wh ite pine s ite quality incre ases 
on coarser-textured soils. Thickness of the A horizon was 
the most important variable affecting white pine growth in 
the ir study. Powells (1965) stated that white pine grows 
best on well-drained sandy soils where there is less 
hardwood competition . Growth is also good on si lty so ils 
or loams w ith good or impeded drainage on sites free of 
hardwood competition during the per iod of se edling estab ­
lishment . Hough (1943) reported white pine growing on 
poorly draine d, clayey soils on the northern Allegheny 
Plateau. In the Gre at Valley of Tennessee, planted white 
pine growth was best on soils with greater than 6 inches 
of top so il and friable B horizons (Minkler, 1946) . 
Barrett and Goldsmith (1973) found that the amount of 
available moisture, determined from drainage classes, 
was the most . s ignificant variable influencing white pine 
growth in New Hampshire . Greatest growth occurre d  on 
well · drained and moderately well drained (mottling in the 
lower B and C horizons (Soil Survey Staff, 1951)) soils, 
poorest on somewhat excess ively dra ined so ils . The most 
important factor influencing planted white pine growth in 
Vermont at ages 30 and S O  was increased thickness of the 
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A plus upper B horizon (Hannah, 19 71). Other variables 
improving site-index were thin A horizons, south- or 
northwest-facing slopes, and decreasing clay percent in the 
B horizen. In natural stands of white pine in Massachusetts, 
Mader ( 1976) reported increased growth on soils in the 
peorer drainage classes, with higher pH of the B or C 
horizons and with increased clay and silt percentages in 
A horizons. 
Tulip poplar was sampled on a variety of sites in 
the study area. The low R 2 of the following regression 
equation suggests the widespread distribution of this 
species. 
I. V. � -15. S + 0. 5 2 X14 + 1. 7 7  X16 + 5. 4 7  XS  
Y = 2 8 . 3 � 1 7. 34 , n = 4 0  
Thickness of the A horizon (positive X14) was the 
only variable significantly correlated with tulip poplar 
importance value in the preceding discussion and explained 
44  percent of the variation in this equation. Increased 
surface stone cover (positive X16) is the second most 
important variable accounting for 37  percent of R 2. 
Increased horizontal (across) slope shape (positive XS) 
implies greater tulip poplar importance on plots which are 
concave across slope, i. e. draw positions. 
Safley (1970)  describ ed tulip poplar as one of the 
mo s t  me sophytic species in his study area and found that 
thick humus , low sand percent in the B horizon , and 
southerly aspects increase the R. B. A. , R. D. , and I. V. for 
thi s species. Increased stone volume and lower slope 
percent contributed to the relative density regression 
equation. Martin (1966) reported that thick A horizons, 
higher slope positions , less acid soils, and northerly 
aspects . increased rela tive densi ty and relative basal 
area of this species. Hinkle (1975) reported that con -
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cave horizontal slope shape was the most important variable 
explaining his equations and accounted fer 70-75 percent 
of their variation on the south slope. For the north 
slopes , increased clay percent in the A, increased stone 
volume , and higher pH of the B horizon were significant 
variables in the equations. In this study area tulip 
poplar was prominent in northerly draws where colluvium 
was abundant. Martin (1971) repor ted that  regression 
equations for relative density of tulip poplar suggest its 
importance on concave slopes with deep soils and a 
relatively high base status. 
Auten ( 194 5) observed increased  tulip poplar growth 
in natural forest stands in the C entral States, on sites 
with deep, permeable, well-drained, but moist soils. 
Increased depth to tight subsoil (>24 in. ) was the most 
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important variable affecting site index. Ike and Huppuch 
( 19 68) found that site index of tulip poplar in the 
Georgia Blue Ridge was greatest in sheltered cove posi­
tions ; open coves and sheltered side slopes were next best 
for growth. Tryon, et al. (1960) have shown that thick A 
horizons, increased depth to tight subsoil, and a greater 
depth to mettling increases site quality for this species. 
Lower slopes position, more northerly aspects and greater 
dep th to mottling significantly increased tulip poplar 
growth in West Tennessee (Hebb, 1962). 
CHAPTER VI 
SUMMARY AND CONSLUSIONS 
Field work for this study was conducted from June 
through September o f  1976. This study is part o f  a large 
project involving C. Ross Hinkle, Gary L. Wade, and the 
author. Three hundred and six circular, concentric 
0 . 0 4 0 5  ha. and 0 . 00 4 ha. plots were sampled during the 
project, o f  which 137 were designated by the author as 
being dominated by swamp or mesic taxa and were used in 
the present study. Of these plots, 55 percent were draw 
posi tions, 19 percent were located along streams and 16 per­
cent were lower and middle slope positions. A total of 
4 0  soil, s i te and regional variables were measured or 
calculated and used in correlation and regression analyses. 
Eight vegetation types based  on overstory impor­
tance values were determined using a clustering technique 
developed by Orloci (1967). 
The white oak community was sampled on the greatest 
number of study plots (27 percent) and occurs most commonly 
on l ower to middle northwest- or southeast-facing slopes. 
This type appears to be a time -stable community. 
The draw position red maple community is also an 
extensive type, being sampled in 27 percent of the study 
plots. Re d maple is the leading dominant ( I. V. = 105. 3) 
and blackgum and white oak are major associates. This 
9 0  
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communi ty is  best developed in draw positions on flat or 
northeas t - facing slopes . This community appears to be re ­
p roducing success fully. 
The red  maple-blackgum community is best developed on 
middle draw positions. Red maple and blackgum are equally 
important in the overstory with white oak, tulip poplar, and 
and swe e tgum being major associates. All important over­
s tory species are reproducing successfully. 
The white oak-red maple community was sampled most 
frequently on upper draw positions. Blackgum is the only 
overs tory associate with an importance value greater than 10 
in this type. Red maple saplings and subsaplings, as well 
as subsaplings of  blackgum have higher densities than those 
of white oak which may indicate increased importance of these 
species with time. 
The river birch-American holly community was sample d in 
only one stand along a small moving stream. This community 
appears relatively stable , with a possibility of sugarberry 
and slippery elm becoming important in the overstory with time. 
The streamside re d maple community was sampled in a 
total of s ix plots, two of which were pure stands of red 
maple. High values of BA/ha and D/ha for this community as 
well as unders tory reproduction figures suggest that this 
community is stable. It is undoubtedly a variant of the draw 
position re d maple community. 
The white pine community is restricted to the 
northern section of the Plateau in Tennessee where it is 
bes t develepe d on draw positions. The large number of 
relatively small (<25.4 cm.) red maples in the overstory 
as well as nume rous saplings and subsaplings indicate 
the disturbed nature of this community. 
The tulip poplar community is a rare type, sampled 
in only 4 plots, and occurs on lower and middle draw 
positions. This type appears to be succes�ional. Tulip 
poplar was absent from the sapling layer and occurred in 
the subsapling layer in only one plot. Red maple, black­
gurn, and white oak will probably increase in importance 
with time. 
Results from simple linear correlation analyses 
be tween and among so il and site vat iables suggest that 
lower, wetter slope positions have thicker A-horizons 
and deeper soil profiles. These soils have less stone 
and sand content throughout the profile and are more 
acid than soils farther slope. Depths to mottling, gley­
ing, and water are generally shallow. Lower slope posi­
tions generally have a flat vertical plot shape but 
are commonly concave in horizontal �lope. Greater sand 
in the A and decr eased silt percentage in the A and B 
horizons occur on soils on more northerly slopes. 
, I 
Red maple was one of the most ubiquitous species 
in the study area occurring in 75 percent of the plots. 
Multiple regression analysis predicts increa·sed red maple 
9 2  
I. V. on flat sites with little litter accumulation, and 
on fine-textured soils which have a shallow depth to 
mottling and water. These independent variables are 
characteristic of draw and streamside positions on which 
this species reaches its highest overstory importance 
values. 
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White oak was sampled in the overstory of 81 percent 
of the plots and was best developed on the "drier" sites 
in the study area. The most important variable explaining 
whi te oak I. V. was higher slope positions. The other 
significant variables imply increased white oak importance 
on flat sites with low available water in the A horizon 
and a great depth to water. 
Low slope position (e. g. streamside) was the most 
important variable predicting river birch importance 
value. 'Phis species was restricted to narrow bands along 
slow moving streams on well-drained soils derived from 
all uvial parent material. High availabl e  water in the A 
horizon and low clay percentage in the B horizon are 
\,, 
functions of high silt content in these soils. Increased 
depths to mottling and water accounted for 30 percent of 
the variation in river birch importance. 
Sweetgum was not a dominant in any of the communi­
ties, but was best developed on wet flats and draws in 
the red maple-b lackgum community. Low silt percentage of 
94 
the B and finer-textured B horizons were significantly 
correlated with swe etgurn I. V. and are almost equally 
important predicting sweetgum I. V. Together these 
variables explain over 80 percent of the variation of 
the regression equation. The regression equation further 
suggests increased sweetgum importance on low flat sites, 
with a great depth to gleying. 
Blackgum is best developed on draw positions in 
this study area. Small down- slope angle and increased 
across-slope angle were the best predictors of blackgum 
I. V. They accounted for 50 and 25 percent of the variation 
in I. V. , respectively. A shallow depth to mottling and 
thick A horizons were also significant pre dictors of 
blackgum importance. 
Tulip poplar was sampled on a variety of sites, 
and thus has few significant correlations and a regression 
equation with a low R 2 for this species. Correlation and 
regression analyses imply increased tulip poplar importance 
in draw positions with thick A horizon and high silt content 
in the A. 
Black oak is restricted to "higher" (middle to upper), 
more south-fa�fng slope positions on sandy soils in the 
study area. Increased distance from the bottom of the 
slope and steeper slope angles were the two most important 
predictors of black oak importance value. 
Variab le s  strongly correlated with white pine I . V. 
are few . Significant co r relations suggest greate r impo r­
tanc e on the no rthern s ection o f  the Plat eau in Tennesse e 
on s outh - facing plots with thick litter accumulations . 
Increas ed  sand content of the A hori zon is the mos t  
impor tant pre dictor o f  white; pine I . V. 
Hemlock, like white pine , approaches the s outhern 
extent of its range on the Cumberland Plateau, and was 
bes t developed in draw positions on the northe rn portion 
o f  the Plateau in the study area. 
American holly reached its greatest development as 
a codominant in the rive r birch-American holly community 
along small moving streams. This species is a common 
memb er  in the unde rstory of several communities in the 
s tudy area . 
Th e swamp and mesic fo rests of the Cumb e rland 
Plateau are , at be st, all second growth fo re sts and are 
very limited  in their extent. These vegetation types 
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are confine d to l ower  slope and concave draw positions , 
poo rly draine d up land flats ,  and are pre s ent �n narrow 
strips along stre ams. Much of these areas have b e en 
clear e d  o f  the native forests in the past for agricul tural 
reas ons . Re cent resort development and incre asing demand 
fo r s tripmine d coal further threaten the s e  fore sts. An 
I 
unde rstanding o f  the composition o f  the s e  fo rests and their 
9 6  
relation . .  :to :the environment is necessary if we are to pre­
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Tab l e  14 . So i l , Site, and Re gion a l  Vari abl es Used i n  












Distance from ridge  
D istance from bottom 
of  slope 
Aspe c t  
Slope Position 
Upper Slope  
Mid  S lope 
Lower Slope 
Upper Draw 
Mid  Draw 
Lower Draw 
Streams ide  
We t F l at 




,r - '? 




X l 6  
X ]  7 
X1 8 
Xl 9 
X 2 0  
X2 1 
X2 2 
X 2 3  
X2 4  
Convex 
F l at 
Concave  
Ver t i ca l  Pl o t  Shape 
Convex 
F l a t  
Conc ave 
Down S lope  Angle 
Acro s s  Slope Angle 
So i l  Dep th. 
0 ho r i zon  thickness 
A - h o r i z on th ickne s s  
B - ho r i zon  thickne s s  
Sur f a c: e  Stone 
Stone  vo lume A - ho r i zon 
Stena  vo lume B - ho r i zon 
Sand in A - ho r i zon 
Sand in  B - hor i zon 
S i l t  in  A-ho r i z on 
S i l t  in B-ho r i zon 
C l ay i n  A-ho� i zon 
C l ay  i� B-hor i zon 
As Recorde d 
As Recorded 
As Recorded  
As Recorded  
As Recorded 
Code 
Transfo rmed by Met hod of Beers 















Average  uf up and down s l ope  
angl e s  
Average of two across slop e 
angle s 
As recorded, S l  cm. maximum 
As re corded, cm.  
As  recorded , cm. 
As rc corded i cm. 
As recorded , ne are s t  5 per cent 
Same a s  above 
Same as above 
As recorded ,  neare s t 2 percent  
Same as above 
Same as above 
Same as above 
Same as above 
Same as above 
1 0 9 


















Texture of A- horizon 
Loamy Sand 
Loamy Sand - Sandy Loam 
Sandy Laom 
Sandy Loam- Silt Loam 
Loam 
Loam - Silt  Loam 
Silt  Loam 
Loam -Clay Loam 
Sandy - Loam- Silty 
Clay Loam 
Clay Loam 
Clay Loam - Silty 
Clay Loam 
Sandy Clay Loam 
S ilty Clay Loam 
S ilty Clay- Silty 
Clay Loam 
Sandy Clay 
S ilty Clay 
Clay 
Texture of B - horizon 
pH (H20 )  of A- horizon pH (H20 ) of B - horizon 
pH ( KCL) of A-horizon 
pH ( KCL) of B - horizon 
Depth to mottling 
Depth to gleying 
Depth to water 
Ava ilable water holding 
capaci ty of A- horizon 
Available water holding 
capaci ty of B - horizon 
Available water of 
A - hori zon 
Avai lable water of 
B - horizon 
Total available water 
Ye arly potent ial 
insolation 



















Same as above 
As recorded 








As recorded, cm. Calculated 





As determined from Frank and 
Lee (19 6 6 )  
As recorded 
Tab le  1 S .  Re l a t i ve Dcns i t i l: s  anJ  Freque n c i es o f  the,  Sh rub anJ Woody V i no Tax a  o f  t h o  Sw:1mp and Me s i c  F o re s t s  o f  the  
Cumb e r l an d  P l a t e a u  in Tennes s ee 
Re l a t ive Dens i t i e s  a n d  Frequenc ie s  a . .  I II  IV V V I  V I  I d I !  
�r- tr� RU F lm� RU I· RD I· RD F RD F 
Ani s t os t i chus 
c a p r eo l a t a  2 . 7  l l . l  
Ca l y c a n t h us f l o ri dus 
var . f lo r i d  us l . 6 7 . 1  8 . 3  Z S  
Ceano t h us ar:ie r i c anus 
Co rnus ar.:o::.u::1 : :s .  4 l l , l  3 . 3  1 6 . 7  
D i o s co r e a  v i l l o s a  1 . 4 2 . 7  0 . 9 2 .  7 
E u o n y ::-: u s  ar.:e r i c anus l . S  S . l  30 . 0  3 3 . 3  
E. a t  rop ;u;:,ureus  6 . 7  3 3 . 3 
Euncny::ius  s pp .  0 . 7  2 . 7  8 . 2  3 . 6  
! l e x  d c c i dua  2 . 1  2 . 7  4 . 9  ' t l . 3  8 . 3  l . 4 l l .  l 3 7 . S  2 5  
f. a !::; i a  l a t i fo l i a  2 . l  5 . 4  3 . 3  Ii . !  " ·  - ., . 1  3 . 3  1 6 . 7 S . 3 1 6 . 7 
L i g us t ru::i \" U l g a r e 5 . 4  8 . 3 
Pa r tl: c r. o c  i s s us 
q u i �. q ·Jc fo l i a  2 . 4  8 . 1  2 0 . 0  3 3 . 3  
Ro s a  s upp . 1 3 . 7  l l . l  
Rh o d o de n d ron 
c a n e s c e n s  6 . 3  2 . i  1 4 . e 2 5 . 0 6 . 7  1 6 . 7  
Rh c dc c:cnd ren r:iaximw:i.  o . s  3 . 6  33 . 3  1 6 . 7 
Rh o C o C i:- n r� r o n  s p .  7 . 6  2 . 7  1 . 5  S . 4 4 4 . 6  2 5 . 0 
Rh i.:s  r a d i c il r.s  l . S  2 . 7  -1 . l  2 2 . 2  
Ri.:b u s  s upp . 0 . 9 ? -• • I  
Sa:::b ucus  p ubens  0 . 9  2 . 7  4 . 1  3 3 . 3 
S i r.t i l ax b o na - nox  2 . 1  2 . 7  2 . 8  8 . 3  
S:-i i l a x  g l auca  7 . 6  1 8  . 9  6 . 8  2 2 . 2  3 . 3  1 6 . 7  
S::i i  l a x  r o t un d i fo l ia 35 . 2  2 7 . 0  7 . 9  1 8 . 9  2 4 . 7 5 7 . 1  1 2 . 3  8 . 3 1 3 . 7 4 4 . 4  1 0 . 0  3 . 3 1 2 . S  s o  
Srr, i l a x s p p . 1 4 . 9  1 6 . 2  
Vac c i  n i u:r. s t am ineu.-n 1 8 . 6  2!: . 7 3 . 3  1 0 . S  1 3 . 7  4 2  . !l  4 . 0  1 6 .  7 5 . 5  2 2 . 2  4 1 . 6  3 3 . 3 4 . 2  2 5  
V ac d n i u::i s pp .  8 . 3  1 0 . 8  2 0 . 3 2 1 .  6 l l . O  .2 5 .  (I 8 . 1  2 5 . 0  8 . 3  1 6 . 7  3 3 . 2 so  
V i b u rr. u;:i a ce r fo l i um 0 . 7  2 . 7  1 .  3 8 . 3 
V i b urnu::i p run i fo l i um 
\' i b :-t.:r?Ui:l s pp . 3 2 . 9  1 8 . 9  3 3 . tJ  1 0 .  !l 1 3 . S 8 . 3  4 3 . 3  3 3 . 3  
V i tus ro t und i fol i a  l . l  2 . 6  
Vi t us s pp . 4 . 1  l l . l  8 . 3  1 6 . 7  4 . 2  2 5  
Tab le 1 6 . Soi l , S ite , and Regional  Variab les Expressed as Percent ages of P lots 
in Each Communi ty 
Vari ab les I 
L a t i tude 
35 . 0 l-35 . 5 0 4 6 . 7  
3 5 . 5 1-36 . 0 0 1 8 . 9  
36 . 0 1-36 . 5 0 3 4 . 4  
E l evat ion (m . ) 
4 0 1-4 5 0  8 . 1  
4 5 1-50 0 
5 0 1-5 5 0  37 . 8  
5 5 1 - 6 0 0  54 . 1  
As
t
ect  Transformed 
l at 1 3 . 6  
0 . 0-0 . 5 0 1 8 . 9  
0 . 5 1-1 . 0 0 1 6 . 2  
1 . 0 1-1 . 5 0 2 9 . 7  




liest Point on 
Ri ge (m . )  
0- 1 0 0  2 9 . 7  
1 0 1-2 0 0  2 1 . 6 
2 0 1-300  1 0 . 8  
30 1-4 0 0  5 . 4  
4 0 1-5 00  1 6 . 3  
5 0 1-6 0 0  8 . 1  
60 1-700  5 . 4  
7 0 1-8 0 0  2 . 7  
I I  
2 7 . 0  
1 6 . 2  
5 6 . 8  
2 1 . 6  
1 8 .  9 
4 3 .  2 
1 6 . 3  
3 2 . 4  
3 2 . 4  
1 0 . 8  
13 . 6  
1 0 . 8  
2 4 . 3  
24 . 3 
2 1 . 6 
1 0 . 8  
8 . 2  
5 . 4  
5 . 4  
I I I  IV V V I  V I I V I I I  
4 0 . 7  2 7 . 3  5 0 . 0  
1 8 . 2  1 0 0 . 0  83 . 3  
5 9 . 3 5 4 . 5  1 6 . 7  1 0 0 . 0  5 0 . 0  
1 8 . 5  1 8 . 2  1 6 . 7  1 0 0 . 0  
2 5 . 0  
5 5 . 6  5 4 . 5  1 0 0 . 0  8 3 . 3  
2 5 . 9  2 7 . 3  7 5 . 0  
1 4 . 8  9 . 1  1 0 0 . 0  6 6 . 7  
1 8 . 5  2 7 . 3  1 6 . 7  1 6 . 7  7 5 . 0  
1 8 . 5  9 . 1  1 6 . 7  2 5 . 0  
33 . 4  27 . 3  
1 4 . 8  27 . 3  1 6 . 7  6 6 . 6  
9 . 1  2 5 . 0  
1 4 . 8  1 8 . 2 83 . 3  2 5 . 0  
33 . 3  1 8 . 2  1 6 . 7  1 6 . 7  
3 3 . 3  2 7 . 2  1 1 . 1  1 6 . 7  
1 1 . 2  9 . 1  1 1 . 1  1 6 . 7  2 5 . 0  
3 . 7 9 . 1 2 2 . 2  3 3 . 3 
9 . 1  5 5 . 5  
3 . 7  1 6 . 7  2 5 . 0  
..... 
N 
Tab le 16 (Cont inued)  
Variab l es I I I  I I I  IV V V I  V I I V I I I  
Dis tance from 
Bottom o r  Sioiie (m. ) 
0 - 200 4 5 . 9 64.8  4 8. 1  4 S i 5 100.0  83.3 6 6.7 7 5.0  2 0 1- 4 0 0  8 . 1  16.3 2 2.3 18. 2 33.3 2 5. 0  
4 0 1- 6 0 0  24.4  18.9 2 9.6  36. 3 16.7 
60 1 - 8 0 0  8 . 1 
8 0 1- 10 0 0  1 0 . 8  
10 0 1- 2 0 0 0  2 .  7 
Hori zontal Pl o t  
Sh
ep vex 2 4.3 2. 7 3.7 16. 7  
F l at 4 8.6 43. 2 2 2. 2  18. 2 10 0.0  66.7 5 0 . 0  5 0. 0  
Concave 2 7. 1  54.1  74.1  8 1. 8 33.3 33.3 5 0 . 0  
Vertical Plot 
Sha;ee 
Convex  18.9 
F l a t  7 0 .  3 8 6. 5  9 6.3 7 2.7 10 0 . 0  10 0.0  66.7 100.0  
Concave 10. 8 13. S  3.7 2 7.3 33.3 
Tol�!raph ic  Pos it ion 
1 ge 5.4 
Upper S lope 18.9 
Mid  S lope 10. 8  33.3 2 5. 0  
Lower S lope 3 5.1 2.7 9.1 
Upper Draw 13. 6 37. 8 33.3 4 5. 5  16.7  66.7  
Mi d Draw 8 . 1  18.9  4 0. 8  2 7. 2  16.7  5 0.0 
Lower Draw 2.7 8. 2 11. 1  9.1  2 5. 0  
S treams i de 5.4 18.9 11. 1  9.1 10 0.0  66.7 ..... 
We t F lat 13. 5 3.7 ..... � 




0 - 5 
6 - 1 0  
1 1 - 1 5 
1 6 - 2 0  
Across S loEe 
Angle % 
- 9  - · S  
- 4  - 0  
1 - 5  
6 - 1 0  
1 1 - 1 5  
1 6 - 2 0  
I 
1 8 . 9  
2 9 . 7 
5 1 . 4 
5 . 4 
2 9 . 8 
5 1 . 3 
8 . 1 
4 . 0 
1 . 4 
Yearlr Po tential 
Insol ation (Langler ' s ) 
2 4 00 1 - 2 500 0  5 . 4  
2 5 0 0 1 - 2 60 0 0  1 8 . 9  
2 6 0 0 1 - 2 7 0 0 0  4 0 . 6 
2 70 0 1 - 2 8 0 0 0  2 7 . 0 
2 800 1 - 2 9 0 0 0  8 . 1 
Soil DeEth (cm, ) 
0 - 31  2 .  7 
3 2 - 6 1  1 3. S 
6 2 -9 1  83. 8 
II 
97 . 3 
2 .  7 
6 4 . 9  
27 . 0 
5 . 4 
2 .  7 
2 .  7 
8 1 . 1 
1 6 . 2 
1 0 0 . 0 
III IV V VI VII VIII 
9 6 . 3 7 2 . 7 1 0 0 . 0 1 0 0 . 0 6 6 . 7 7 5 . 0 
3. 7 1 8 . 2 
9 . 1 2 5 . 0  
33. 3 
1 6 . 6 
1 6 . 6 . 8 . 3 1 2 . 5  
3 7 .  0 4 5 . 4  83. 4 6 6 . 7 33. 3 6 2 . 5 
3 1 .  7 2 7 . 3 1 6 . 7 4 1 .  8 2 5 . 0 
24 . 0  27 . 3 1 6 . 7 
7 . 3 
1 6 . 7 
1 0 0 . 0 1 6 . 7  2 5 . 0 
9 2 . 6  8 1 . 8 1 0 0 . 0 6 6 . 7 7 5. 0 
7 . 4 1 8 . 2 
3. 7 9 . 1  2 5 . 0 




Tab le 1 6  ( Continue d) 
Variab l e s  I 
Thi cknes s of  O 
Hori z on (cm;) 
· o - : 6  36.1 
• 7 -1 . 3 4 4 .4 
1 . 4 - 2 . 0  1 6. 7  
2 . 1 - 2 . 7 2.8 
Th ickne s s  of  A 
Horizon ( cm:) 
0 - 1 0  1 8. 9 
1 1-20 4 8 . 7 
2 1 - 30 2 9 .7 
3 1 - 40 2.7 
4 1  
no differen-
tiation 
Thicknes s  o f  B 
Ho rizon ( cm.) 
0 - 20  5.4 
2 1 - 40  2.7  
4 1 - 60 37. 9 
6 1-80 4 5.9  
81 + 8. 1 
no differen-
ti a t ion  
I I  I I I  IV 
1 0 0.0  8 5.7 8 1 .8 
1 4. 3  18. 2  
2 1.6  20.0  6 3. 6  
3 5 . 1  2 0.0 36 . 4  
2 4.  3 4 0.0  
2.7 1 6.0 
1 6. 3  4 . 0  
2 .  7 
2.  7 8.4 
2 5.0 2 7. 3  
67. 6 4 5.8 4 5. 4  
1 0.8 2 0.8 2 7. 3  
1 6. 2 
V V I  
1 0 0. 0  1 0 0.0  
6 6 . 7  
2 2. 2  
1 1 .1 
3 3. 3  
3 3. 3  3 3. 3  
1 1.1  
3 3. 3  3 3. 3  
2 2. 2  3 3. 3  
3 3. 3  3 3. 3  
V I I 
1 6.7  
3 3. 3  
1 6. 7  
3 3. 3  
5 0.0  
3 3.0  
1 6.7 
3 3. 3  
3 3. 3  
1 6.7  
1 6.7 
V I I I  
7 5.0  
2 5.0  
2 5.0  
7 5. 0  




Tab le 1 6  (Cont inued) 
Vari abl es  I I I  I I I  IV V VI V I I V I I I  
Ava i lab le Wate r  
A Hori zon (cm � lcm . ) 
0- 2 . 0  1 0 . 8  9 . 7 5 0 . 0  4 0 . 0  
2 . 1-4 . 0  5 4 . 1  4 5 . 2  4 1 . 7 5 0 . 0  7 5 . 0  6 0 . 0  2 5 . 0  
4 . 1-6 . 0  2 4 . 3  2 9 . 0  1 6 . 7  1 6 . 7  2 5 . 0  
6 . 1-8 . 0  8 . 1  1 6 . 1  37 . 5  1 6 . 7  2 5 . 0  
8 . 1- 1 0 . 0  2 .  7 4 . 1 3 3  . · 3 5 0 . 0  
1 0 . 1+ 3 3 . 0  
Ava i l ab l e  Wa ter  
B Hori zon (cm /cm .J 
0 - 4 . 0  5 . 4  � - 1 2 5 . 0  
4 . 1-8 . 0  1 6 . 3  g. .  4 2 9  . - 2  9 . 1  1 6 . 7  2 0 . 0  2 5 . 0  
8 . 1-1 2 . 0  2 7 . 0  1 2· .  5 2 5 . 0  36 . 4  1 6 . 7  5 0 . 0  6 0 . 0  5 0 . 0  
1 2 . 1- 1 6 . 0  2 4 . 3 2 8· . 1 1 6 . 7  9 . 1  6 6 . 7  
1 6 . 1-2 0 . 0  2 4 . 3  37 . 5  1 6 . 7  �6 . 4  2 5 . 0  2 0 . 0  
2 0 . 1-24 . 0  2 .  7 9· . 4 1 2 . 4  ' 9  . 1  2 5 . 0  
Total Ava i l ab l e  
Water (cm� J 
0-4 . 0  2 .  7 3 . 2 
4 . 1- 8 . 0  8 . 1  3 3 . 3 
8 . 1- 1 2 . 0  1 8 .  9 6 . 4 1 6 . 7  1 8 . 2 5 0 . 0  6 0 . 0  
1 2 . 1-1 6 . 0  2 4 . 4  1 2 . 9  2 5 . 0  2 7 . 3  2 0 . 0  3 3 . 3 
1 6 . 1 - 2 0 . 0 1 0 . 8  2 2 . 6  2 0 . 8  9 . 1  3 3 . 3  2 5 . 0  
2 0 . 1- 24 . 0  3 5 . 1  5 4 . 9  37 . 5  4 5 . 4  6 6 . 7  2 5 . 0  3 3 . 3 
Tab le 1 6  (Continue d) 
Variab les  I , 1 1 III IV V VI V I I VII I 
% S tone A Horizon 
0- 5 8 3. 8  1 0 0.0  9 6. 3  9 0.0  1 0 0.0  1 0 0.0  66.7 7 5. 0  
6 - 10  5.4 3.7 1 6.7  
1 1 - l S 2. 7 2 5.0  
1 6- 2 0  5.4 
2 1 - 2 5  2.7 1 6.7  
2 6+ 9.1 
% S tone B Horizon 
0 - 5 77. 8  1 0 0.0  8 7. 4 9 0. 9  1 0 0.0  1 0 0. 0  6 6. 7  7 5. 0  
6- 10  1 3. 9 4. 2 9.1  
1 1 - 1 5  8. 3 4 . 2  
1 6- 2 0  1 6.7 
21 - 2 5 1 6.7  
2 6+ 4 . 2  2 5.0  
Texture A Horiz on 
Sandy Loam 8.1 7. 5 27. 3 1 6.7 
Loam 6 4. 9  3 2.4 4 8. 1  1 8. 2  3 3. 3  8 3. 3  3 3. 3  50.0  
Loam- si  1 5.4 1 3. 5  11 .1 36. 3 1 6.7 
Si l t  Loam 1 8.9  51 .4 3 3. 3  1 8. 2  4 4.4  1 6.7 3 3. 3  5 0.0  
c l  1 - s i  cl 1 2. 7 
s a  c l  1 2. 7 
Tab le 1 6  (Continued) 
Variab les I I I  I I I  IV V V I  V I I V I I I  
Texture B Hori z on 
Loamy Sand  2.  7 3 . 7 
1 s a- s a  1 1 6 . 7  
Sandy Loam 5. 6 1 1 . 1 7 . 4  
Lo am 69. 5 4 7. 4 4 0 . 7 Q 3 .  6 5 5 . 5  33 . 3  4 0 . 0  5 0 . 0  
1-s i 1 5. 6 
S i l t  Loam 2. 7 1 6. 7 7. 4 1 8 . 2  4 4 . 4  4 0 . 0  
1-cl 1 3 .  7 
s 1-s c l  1 
cl 1 1 3. 9 8. 3 2 6. 0  1 8. 2 33 . 3  2 0 . 0  2 5 . 0  
c l - s i  cl 1 2. 8 1 6. 7 
Sandy Cl ay Loam 2. 8 3. 7 
s i  cl  1 3. 7 2 5 . 0  
cl ay 1 1. 0 3. 7 
DeEth to 
[ cm·. ) 
Mottl ing 
0 - 31 2 .  7 35 . 1 33. 3 6 0 . 0 33 . 3  
3 2-61 8. 1 2 6. 0  33 . 3  5 0 . 0  2 5 . 0  
62-9 1 2. 7 3. 7 1 0 . 0 
9 1 +  9 7. 3 5 4 . 1 3 7. 0 30 . 0 1 0 0 . 0  33 . 3  5 0 . 0  7 5 . 0  
DeEth to 
[ cIJL:) 
G l eying 
---n-:-31 24 .  3 9 . 1 1 6 . 7 
3 2 - 61 5. 4 1 1 . 1 5 0 . 0 3 3. 3 2 5. 0 
6 2-9 1 5 . 4 1 3. 5 3. 7 9 . 1 




Tab le 1 6  ( Continued) 
Vari ab les 
mr
h to 
0 - 3 1  
3 2 - 6 1  







4 . 5 
4 . 5 - 5 . 0  
5 . 1 - 5 . 5 
7 . 1 - 7 . 5  
EH (H z )  B Horizon 
4 . 5 
4 . 6 - 5 . 0 
5 . 1 - 5 . 5 
5 . 6 - 6 . 0 
I 
2 .  7 
9 7 . 3  
30 .  6 
6 3. 9  
5 .  5 
8 . 1 
8 3. 8  
8. 1 
I I  
2 4 . 3 
2 4 . 3 
5 . 5 
4 5 . 9  
34 . 3 
5 4 .  3 
1 1 . 4  
1 1 . 4 
7 7 . 2 
1 1 . 4 
I I I  IV V V I  V I I V I I I 
3 . 7 9 . 1 1 6 . 7 
1 1 . 1 2 7 . 3 3 3. 3 1 6 . 7 2 5 . 0 
2 5 . 0  3 3. 3 1 6 . 7 
6 0 . 2 Q 3 . 6  1 0 0 . 0 3 3. 3 5 0 . 0 7 5 . 0 
4 0 . 7 1 8 . 2 5 5 . 5 1 6 . 7 
5 5 . 6 5 4 .  5 4 4 . 4  1 0 0 . 0 6 6 . 7 1 0 0 . 0 
3. 7 1 8 . 2 1 6 . 7 
'9 . 1  
1 1 . 1 9 . 1 2 2 . 2 1 6 . 7 
8 8 . 9 7 2 . 7 7 7 . 7 6 6 . 7  1 0 0 . 0 1 0 0 . 0 
9 . 1 1 6 . 7 
9 . 1 
Table 16 (Continued) 
Variables I II III IV V VI 
Parent Material 
Colluvium 5 . 4  13. 5  7. 4 
Alluvium 2. 7 4 8. 6  25 . 9  45. 5 10 0. 0 67. 7 
Residuum 8 3. 8  18. 9 1 8. 6 18. 2 
Coll. -All. 
Coll. - Res. 
Note : I .  
I I .  
I I I . 
IV. 
v .  
V I . 
V I I .  
V I I I .  
2. 7 13. 5  14. 8 18. 2 
5. 4 5. 5 33. 3 18. 2 33. 3 
White Oak Community, n = 37 
Draw Position Red Maple Community, n = 37 
Red Maple- Blackgum Community, n = ,z_Jj 
White Oak-Red Maple C ommunity, n = 11 
River Birch-Americ�n H�lly Community, n = 9 
Streamside Red Maple C ommunity, n = 6 
White Pine Community, n = 6 
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